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B Hamel cratbe, nomemenHot B JIAH, Tr. 123, Ne 1, 1958 (B. M. Jlapesckul u 
C.H. Kykyaxanos <«YctTounpocTh OpTOTpOnHOH UMAHHApHuecKOH OOoNOUKH MpH 
KPy¥eCHHH C BHYTPeHHUM aBseHHeM»), vy — Ko9dpuuHeHT Ilyaccona, xapakTepH3syrloulni 
cOKpalljeHHe B OCeBOM HallpaBJieHHH pH pacTsxKeHHH B TOMepeyHOM HanpaBsenHu. Jaa 


. E 1p 
HCMpaBJIeCHHA CyYaHHO AOMYWeHHOM OWIMOKH COOTHOMeHUA Eve = Evy, vi << = ; v3 < a 
2 1 


E, Ey iE 
JOUDKHBI ObITb 3aMeH = Fc, cS ye 4 2 
eHeHbI Ha E,vy, = Evo, vi hes ony, Sip a YCJIOBHe vz G E> Vi ap v5) Ha 
— > 2v,. Torga STO ycOBMe CTaHOBHTCA H3/IMUIHHM, TaK KaK, CCM OHO He BEINOMHAeTCH, 


E 7 
TO, KaK H3BeCTHO, JOJDKHO BBINOHATBCA ycnoBHe 0 < 2v, — re <p, V = , KoTopoe 
1 


Take BefeT K HepaBeHcTBy fr (0) > 0. 
B ypapuenue (2) BkKpasacb OWIMOKa: BMeCTO 829 AOJDKHO OBITb 891. 


y ’ B. M. Japeecruti 
4 C. H. Kykydocanoe 
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MATEMATHKA 
B. A. BOJIKOHCKHM 


AMAUTHBHbIE ®YHKUMOHAJIbI OT MAPKOBCKUX TIPOLLECCOB 


(ITpedcmaenexno axademuxom A. H. Koamozopoeoim 18 IV 1959) 


Mpl OyeM MOJIb30BaTbCA TEPMHHOMOrHelt U OOo3HayeHusaMH KHHrH E. B. JIpin- 
KuHa (+). B (+) WoKa3bIBaeTCa, YTO HMECT M€CTO B3aHMHO-OMHOSHAYHOE COOT- 
BeTCTBHE MeXKJly OJHOPOAHBIMM NMOANpoleccaMH OHOPOMHOTO MapKOBCKOrO 
mpowecca X = (x, €, Mi, Px, 9;) B cas0Bom mpocrpaucTBe (EF, B) Hu ofHo- 
POJHBIMH MYJIBTHIJIMKaTHBHBIMH (pyHKUMOHAaJaMu OT Hero, HeMpepbIBHBIMH cipa- 
Ba mo ¢, MpHvem nmepexoquad cbyHkuua noympouecca X = (x, ¢, Mi, Px, 94), 
COOTBETCTBY1OWULero (PyHKUHOHAaIy «% = {a;(@)}, eCTb 


~ 


P © x, lr) = Myr (x2) Ot (w), 
rye yp (x) — XapakrepucTuyeckad (yHKWHA MHOXxecTEBA I’, u Px-NOUTH HaBepHoe 
a4 () = Py (E> t| Mo), 


BmecTo MyJIbTHNJIMKaTHBHOTO (yYHKIMOHaa %® MOXKHO pacCMaTPHBAaTb al- 
AMTHBHBIM PYHKUMOHA o: 


Py () = In Ot (w). 


Mcxoqa 43 OnpeevieHHA MYJIbTHIJINKAaTHBHOrO (PyHKUMOHaIa, Mbl Ha30BeM 
(OJHOPOJHBIM) a MNTHBHBIM (yHKWMOHaIOM OT powecca X dyHKILHIO 9, (~@) 
(O<t<€(w)), oOmagqatollyio cieqyiouumu cBokcTBamu (cp. (1), m. 3.11): 

1) ~,(@) Rir-vsmepuma, T. e. onpesedneTcA TeyeHHeM Mpolecca 3a OT- 
pesok Bpemeuu [0, ¢] *; 

2) 9,(@) + Isp, (©) = 9,4, (@) (PxmouTH HaBepHoe, s>>0,f>0,s+i< 
< €(o)); 

3) OS 9g, (@) Kw (ft SO). 

isa yo6cTBa MbI yCJIOBHMCA CUHTaTb CyHKUMOHa ONpeeeHHbIM IA 
Bcex » u ¢>>0 (a He TombKO ana ¢<C) u nonoxKuM, 4TO Hpu t >C (a) 
91 (0) = Pr («)—0 (w). 

@yHKWMOHAT 9, HasblBaeTCH HEeMPePHIBHBIM WIM HeMpepsIBHbIM CmpaBa 
(cmleBa), eCJIM yHKIUMA ¢, (w) HeNpepbiIBHa (COOTBETCTBEHHO, HeIIpepbIBHa ClipaBa 
wim clea) no ¢ mpH Kaxkyom w**. IIpu stom, ecu 9,(@)— co mpu sft, 


* Ilyctb N, ecTb o-anre6pa, mopomyenHan coOnitusmu {x,(w) ET}, s<t, TES. 
Torna A€R;, ecaM fa moOOoro pacnpexzetenna p B das0BOM MpocTpaHcTBe CyMeCTByIOT 
Ai, A2@N, taxue, 10 Ay CAC Ap uJ P, (Ax) p (dx) = J P, (Aa) p (dx). 

E E 
** Mp He BKJIOUaeM TpeOOBaHHA HeMpepbIBHOCTH CNpaBa B OMpesemeHHe ay AUTHBHOTO 
cyuKunoHana (cp. (1), m. 3.11), Tak Kak OyMeM paccMaTpHBaTb TakxKe PyHKUHH 9g; (), 
yoBjeTBopsioulHe ycoBusim 1)— 3), HO HeNpepbiBHble cylepa, a He ClpaBa, 
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To Touka ¢ cunTaeTcA TOUKOM HempeppiBHocTH. JIpyrHMH CJIOBaMH, MbI CUH- 
TaeM AJMTHBHbIi (PyHKUMOHAI ~, HeMpepbIBHbIM (COOTBETCTBEHHO HeMpepbIB~ 
HbIM cJleBa), eCJIM HelpepbiIBeH (HeMpepbIBeH CJleBa) MYJIbTHMJIMKaTHBHBIM (pyHK- 
WHOHaN a, =e *. ; 

E. B. JipmKxunpimM Oblia mocTaBseHa 3afaua HaHTH BCe A/INTHBHbIe 
(byHKWHOHATbI OT Mpomecca H OMMCaTh UX CTpoeHHe. Tak Kak PyHKUMA 9, (w) 


He yObipaeT mo ¢, ee MOXKHO MpefcTaBHTb B BHJe CYMMbI ABYX aMMTUBHbIX 
(by HKLM OHAJIOB i + 
?; (@) = Ps (@) + ?: (@)» 


rye , (®) HenpeppiBHa no ft, a 9,(w) paBHa CyMMe CBOHX CKa¥KOB Ha OT- 
peske [0, f] *. @ynHKuMoHan BToporo THMa Mb OyJeM HasbIBaTb CKa¥KOOO- 


pasHbIM. : 
§ 1. Henpeppipuype agmuTuBHBle yHkuUNOHAaTH. Barkuon 


XapakTepHCTHKOH aJMTHBHOrO (pyHKUMOHaNa ABAAeTcA (cbyHKUMA m (x) = 
= Mo, (m). [a HempepbiBHoro cipaBa a/MTHBHOTO (pyHKUHOHaa Py HKUNA 
m(x) oOOmaqaeT CeLYIOULMMH CBOHCTBaMH. 

Byes Dy (x) i (4), 

E,. Tym (x)—>m(x) mupn t—0. 

Bs a(x} 0s 

Teopema 1. IIycmo X =(x, ©, Mi, Px, %) u Qynkyua m(x) oepanu- 
4eHa U yOoenemeopsem ycaoceunm E, u E,, npuwem coomnowenue E, eoinos- 
HAemMCA paeHomepHo no x. Toeda Orn nto6oeo t >0 cyiwecmeyem 


min (#, ©) 
9(o) =lim | + (E—Tp) m (X«) ds (1) 


6 CMbICAe CXOOUMOCMU 6 CpeOHemM KeaOpamMU4LHOM OMHOCUMEeNbHO A1OOoU mepet 
P, (sdeco E osnauaem edunuunoltt onepamop). Snavenun npedena 9,(w) moeym 
Oolmb eblOpaHol makum OOpasom, 4mo ynKyun 9,(@) Henpepolena no t npu 
ecex » u npu h->0 


min (t, C) 
1 


Mx. | + (E ~ Tp) m(x.)ds—, () ? 50 


paeHOoMepHO no x. 
Mbt OyfeM roBopuTb, YTO PyHKUMA 9,() MopowfaeTca cyHKuMeH m (x). 
Teopema 2. I. JTycmb m(x) o6nadaem céeoticmeamu, OnUCAaHHoLMU 6 meo- 

peme 1. Toeda @ynkyusn 9,, noposcdennan dbynkyuell m(x), ABAReMcCA HeNnpe- 


poleHoim addumuenoim yHKyUoHaAOM om npouecca X, OOAAdaroLUUM CAedYtO- 
WumMu ceoucmeamu: 

a) M.9,(o)—>0 npu t->0 pasxHomepuo no x; 

6) Mx, (@) omauyaemca om m(x) Ka MyHKYyUI0, UnNeAapuaHmMAYIO OmHOCU- 


meAbHo npeocbpasoeanuti T, ***. 
Il. O6pamuo, ecau nenpepoienolti addumueHoui dyHKyuonaa P, Om npouecca 


X ydosremeopnem ycaceuam a) Uu 
61) Mx < const < oo, mo 6biINnoAHAemcA pasencmeéeo (1) npu 


m(x) = M.p,+ m(x), 
20e m(x)— aban mynKYUA, UHeAPUaHMHAA OMHOCUMeAbHO npeob pa3z0eanuti T;. 


* T. €. CyMMe CKauKOB Ha Modyuutepsase [0, ¢) noc Bennunna 94 — Pp—o- 


** XanT B (2) HasblBaeT TakHe yHKUMM SKCUeCCHBHBIMH. 
*** Bonee Touno, M,9,, = m (x) — lim Ty m (x). : 
to 
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AvaJiOrMuHble TEOpeMbl HMEIOT MECTO TakxKe JIA HEOMHOPOMHHIX Mpoleccos. 
Sameuaune. Ecun m(x) mpuHalnexuT kK OOmacTH ompemeneHua uHcpu- 
HUTeSHMaJIbHOrO OMepaTopa A npouecca X, TO tyHKWHOHA R paBeHcTBe (1) 
CTb 


min (¢, ©) 
9, (@) = \ Am (xs) ds. 
0 

|| Hasosem npouece X cTaHapTHBIM MpoweccoM, ecwH OH yOBJeTBO- 
paeT CuIeLyYOMluM TpeOOoBaHHsAM: 
H,. [Ipouece X crporo MapKoscKui. 
Ay. Mt> Reto, THe Rey) — o-alreOpa coOvirn, ompeyesinemas cue ytouluM 
d6pasom. Ilyctb AE Neyo, ecu AA sO60r0 u>t {A,C>v}€N,. Torna 
BERtr4o, ecu Aa. mO6oro pacnpesenenua uw B ca3s0BOM mpocTpaHcTBe 
cyujecTBy1oT Aj, Ag € Neyo Takue, uTO Ay C BCA, u 


\ P,(A;) p (dx) = \ P,, (Ag) p. (dx). 
E E 


H;. IIponecc X HenpeppipeH cupaBa. 
Hy. Ecuuw t, (n=1,2,...)— BenMuHHb, He 3aBHCAuIHe OT OyAymero, 
Mt [t IpH noo, TO 


lim x (th, @) = x(t, @) (P,-M0uTH HaBepHoe AA {t < ¢}) * 
no 
[Ipouecctl, yLOBJeTBOpsOUMe aHaOrMUHBIM yCJIOBMAM, H3yuaNcb XaHTom (*). 


Tak kak 9,(@) He yOpIBaeT of, TO Np KaxKOM © PyHKUMAN ¢, (@) COOTBETCTBYeT 
HekOTOpad Mepa Ha Mosynpamow. Muterpan Jle6era or cdbyxKunu f(t) no ston 


Mepe MbI O003HauHM \ F (2) 49, (0). Ecau M,~,< co, TO PyHKWHA MHOKeCTBA 
| 0 

| ° 

U,(T) = Mz\ kr (x4) de, 

0 


ABJIACTCA KOHCYHOH MepoH B ca3s0BoM npoctpaHcTse (EL, %). 
O6o03HauHM 


Si (x) =\ f(y) Us (dy) = Mx\ F (x2) de, (0). 

E 0 
Teopema 3. JIycmo X =(x:, ©, Mi, Px, %)—cmandapmuxoil npoyecc, 
| ob nadarotwuti ceoticmeom 
| M,&(@) < const < 00; 
pe — Nenpepolenolll addumuenoul byNkyuoHaA om Heeo, Npudem YHKYUA 
im (x) = Mip,, KoneuHa npu ecex x, u X —nodnpouece npoyecca X, coomeem- 
cmeyrouuut @YHKYUOHAAY p,. [lycme UNPUAUMeSUMA HOLE onepamopet (cm. (*)) 
‘npoyeccos X u X —coomeemcmeenno A u A. Toeda 

A=A(E+S), 

20e E —edunuunolli onepamop, npuuiem Oana F (x), npuxadseocaumux oOaacmu 
onpedenenun Dy onepamopa Ax 


SEG ) = lim s Te (FE. — Tp) 10 (x). 


h->0 k=0 


* Bce STH yCAOBHA BbINOJHAIOTCA, HaNpHMep, MpH cexyiOulMX NpesNoOKeHHAX: TIpo- 
uecc X 3aqaH Ha MOmyKommaxtTe (E, °C) H CHCT€Ma H3MepHMBIX MHOxecTB YB copmalaeT c 
CHCTeMOM G6OpeseBCKHX MHOKeCTB; Mpowecc CTOXacTHUeCKH HelpepbipeH, T. e. npu /—> 0 
pit, x,°U j= 1, rae" U, — oxpectuocTs TOUKH x; ecaH f(x) HeMpepbiBHa H CTpemMHNTCA K 


HyO Ha GecKoHeuHOCcTH, To 7;f (x) npu mo6om t>0 oG6nanaet TemH xe CBOlicTBaMH. ITO 
YTBeEp#KeHHe MerKO CJIefyeT M3 Pe3ybTATOB cTaTbu (7). 


737 


CaeactsBue 1. Ipu ycnospuax Teopembl (byHKWHOHa/ P MOMHOCTbK 


onpefessetcn dyHkunen m(x) = Mp. 
min (f, ¢) 
CuenctBue 2. Ecum 9,(0) = \ V (x;)ds, rae V (x) — yempepbiB- 
0 

Has orpanuyenHad dyHKuns, u F(x)€Dq, To ASF (x) = —V (x) F (x), 
u A=A—V,rgenoxz Au A noxpasymeBawTca cmaOble onepaTopbl, a MOZ 
V —oneparop yMHoxkeHua Ha cbyHkuntio V(x) OroT pesyJbTaT cosepxKuTCS 
Takxke B padote (°). 

§ 2. TeopeMbl O CKa¥uKOOOpa3sHHX AAAUTHBHBIX PyHKUUNO- 
Haglax. 

Teopema 4. I[ycme X —cmandapmneli npoyecc, , — KenpepoléHolt 


CNeba CKAYKOOOPasHblti AOOumuUEBHoItL GYHKYUOHAA U 
De Ps(Qiy= e). anil} .. (O< @< 00), 
Toeda P,-noumu Ha6bepHoe 
= 
SS ev. (tf, @) Np veo = 0, | 
?; (o) = \ 0<e<co (2) 
lee) NPu Voo > Q, 


20e v.(t, ®)—4ucno mex momenmoe epemenu s€[0,t), Koeda x,(m)E Meg, 
npudem v-(t, ®)s=-0 ne 6onece vem OAA CueMHOZO 4UCNA 3HAYEHUU &. 
SaMeTHM, ¥TO AJA CTaH\apTHoro Mpowecca Py(~,,=&) PaBHO O usm | 


(cM. cylencTBHe Teopemp! 5.11 u3 (1) «3aKOH HYJIA WH eCMHHIIbI»). 

Ecau PyHKUHOHas ¢, HelpepbiIBeH CMpaBa, aHaslOrHyuHy!o TeOpeMy MO?KHC 
CPOpMyJIMpOBaTb AIA cuenyroulu“x mporeccos. Ilycth Q (If) — napapnanTuas 
Mepa Jia Mpomwecca X (He OOA3aTebHO KOHeUHAaA), T. €. NA mOOHIx ¢t SC 
HED 


| Q(dx) P(t, x, T) = Q(1), 
HE 
Ec mpuH 3ToM fsa muo6nrx Ty, T,€B 


| P(t, x, Ty) Q(dx) =| PU, v, Te) Q(ay), 
i 


Ty 


TO Ipolecc X Ha3sbiBaeTCH OO PaTUMBEIM (cp. (4)). 


Teopema 5. Ecau X — nxenpepoienoiti deanepoeckut o6pamumolti npouect 
u ~,— Henpepolénolti cnpaea cKadKooOpasHelii aOOumUBRoLti YyNKYUOHAA, me 


cyiwecmeyem cucmema Henepecekarouuxca mHoocecme M, makaan, umo 6olnon 
Hsemcsn paeerncmeéo (2). 

Kpome Toro, MOXKHO JOKa3aTb, YTO JIA HEKOTOPHIX OCOOeHHO XOPOLINX Mpo: 
IkeCCOB BCe€ AaJIMTMBHbIC (YHKWMOHAIbI HMeCIOT CKaYKH TOJIbKO O€CKOHCUHOF 
BeJIMUMHbI. K TaKHM MpoOleccaM OTHOCATCA MHOPOMePHbIH BHHEPOBCKHH Mpomecc 
a TaK2Ke BCe OJHOMeEPHBIe HeMpepbIBHbIe CTPOrO MapKOBCKHe peryJIAPHble 
(cm. (°)) mpoweccn, He HMeloluLve NOroMaoluluXx rpaHull. 

Ora 3aMeTKa COJePpKUT pesyJIbTATH! PaOOTHI, BbIMOJHEHHOH MOM pPyKOBOA 
cTBoM E. B. J[ptukuHa, KOTOpOMy aBTop BbipaxkaeT ruyOoky10 GOslarosapHocTb 

Beecowsublii Hay4HO-HccesoBaTebcKuli HHCTHTYT Iloctynuso 


Komuteta cTaHapToB, Mep 7 IV 1959 
H M3MepHTeIbHbIX IpHOopoB 
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Jlornxagn Akagemuun nayr CCCP 
1959. Tom 127, Ni 4 


MATEMATHKA 
A. MW. BOJIbMEPT OAT MRAVEO HOTe. 


PPAHW4YHDIE 3AMA4N JVJIA IJJIANTHYECKUX CHCTEM 
JM ®PEPEHIWMAJIbHbIX YPABHEHHMM BbICHIErO MOPAKA 
Z HA WJIOCKOCTH 


(ITpedcmaéaeno axademuxom H. H. Bexya 8 IV 1959) 
Hactosmjaa paOoTa TocBalleHa M3yYeHHIO HOPMaJIbHOM paspeuIMMOCTH U 


BBIBOLY MPOPMYVIbI [Is UHAekcacelyrouleh rpaHHyHOH 3amauH: Haliru B OOua- 
cveTu D pemienue u 9JIMNTHUeCKON CHCTeMbI ypaBHeHuli 


vy arty i 
ee kg Ll == i ( ) 
0<k-+l<n ae C3) 
| YHoBeTBOpsiolwee PpaHHYHbIM YCJIOBHAM 
al i OP + y 
Non =se away) 5 
O<k+l<m,; dx" OY" |p 


= Oil fie, ae aera (2) 


Siecb D — koneyHad OHOCBASHaA OONaCTb, OrpaHuueHHad KpuBol I; Ag; = 
= Ap, (x, y) — BeULeCTBeHHbIe KBapaTHbIe MaTPHIIbI NOPpANKa p, 3alaHHble B 
HeKOTOpOH o6macTH G, HempeppiBHble B cMbicsie Tembyepa npn R+l<n u 
MMelollve MepBble HempeppiBHble B cMbice Tembyepa mpouspofqubie mpu 
k+l=n; av) —cyukuMouabHble CTPOKH 43 p 3JeMeHTOB, sajanuble Ha I 


Mw uMerolulMe (n—m,;— 1)-e HeNnpepbiBHble B CMbICIe Teublepa mpou3BoHble 
m0 jlyropoH a6cincce; f —3aqaHHbIt CbyHKUMOHaJIbHbIN cToNGell U3 p 9Je- 
| MeCHTOB, YyOBJeTBOpAIOMlHH ycuoBuiIo Tempgepa B D+T; D+TcGe,T— 
N-KpaTHO rlaKaa KpuBaa JlanyHoBa; m;<n. Pemenne u s3agaun (1), (2) 
_umeTca B KJlacce (pyHKIMOHAJIbHbIX CTOJONOB H3 p 2JIEMCHTOB, MMECIOWIHX 
f-e HempepbiBHble mpousBosHble B D u (nm —1)-e HeNpepbIBHble MmpousBOAHbIe 
B D+I, yaosnerBopsioujve ycnopuio Tempyepa ua I. M3yyenue yKa3annon 
TpaHHYHOH 3alauH MpOBOAMTCA CBeJeHHeM ee K COOTBETCTBYIOWeH s3ayaue 
[JIA CHCTeMBI MepBoro MopxAsKa, K KOTOpoH upHMeHsiotca meTogEl VM. H. Be- 
Kya (1, 7), Hw ucculeqoBaHua Mo dbyHaMeHTasbHbIM MaTpuiiam 41. B. Jlomatuu- 
cxoro (*). CBegqenue K CuUcCTeMe MepBoro MopsAyKa H UccIeqOBaHve Nowy 4eHHoH 
TaKHM OOPa3s0M TpaHHHOH 3aauM WpoBesenbl B (4). 

1. Ilyctb X(z, 4) uw y(z, 4) — XapakTepucTHyeckHe MaTpHItbl cucTempl (1) 
WM TpaHHUHbIX YCNOBHM (2) COOTBeETCTBEHHO: 


Kile, Di Aur(e)h (2% X)), 
k+l=n 
Si a) (2) 0 rr + Atay ™ 


TBE) 2) 2 hey 
k+l=m, 


Tye (t,, t2) — KaCaTeJIbHbIM BeKTOP K thts) rosker 2. fr — pn] 2; m= max mj. 
i 
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IIpeqnouiaraeTca BbINOJIHeHHbIM Cvlexylouee ycnOpue (ycviopue R): paHr 
MaTPHUbI 
\x(@ d) XA (z, d) P(A) dh 
2 
papeH ¢ B Kaxkyouw Touke zéI. S3necb P(A) =(E, Fh,..., Ek”); roe E — 
eIMHHUHaA MATpHIla MOpAAKa P; { — MPOH3BOJIbHbIM KOHTyp B MOJIyNJIOCKOCTH 
Im’ > 0, oxpaTpiBaiomui Bce KOpHH (A) MOmHHOMa det X (Z, A), JexKallue B 
9TOH MoynsockocTu. Ycenosue ykKa3aHHoro Bua Oplio Monyyeno A. B. Jlo- 
nmaTHHckuM (5) npu npHBeeHHH TpaHHUHBIX 3aad K PeryJIAPHbIM HHTerpaJib- 
HbIM ypaBHeHHsM. 
Teopema 1. A. Odxopodnaa sadaua (1), (2) (npu f = 0) umeem Kone4- 
HOe 4UCNO AUHeHO HesaBucuMoLX pewenut. 
B. Cywecmeyem Konexnoe “uucao Henpepolenolx @ D+ aunetino Hesaeucu- 


MoLX DYHKYUONAAHELX CmonbYoe V; (j =1,...,1) makux, umo Oran paspewu- 
mocmu 3adauu (1), (2) Heo6xodumo u Oocmamo4Ho, umobet 
(\ vif ax dy = 0 GN eee (3) 
D 


(’ 30ecb u 6 OaAbHeliluem ObO3HA4aeEM MpaHCnNOKUpoEaHue), 

2. Iloq ungexcom (x) 3afauu (1), (2) moHHMaeTcA uNCNIO x=k—/, rye 
k—uMCJIO JMHEHHO He3aBHCHMbIX pelWeHHH OAHOPpOAHOK saqaun (npn f = 0), 
a /—uncyl0o, yKa3aHHoe B (3). Dopmywbl Aa uHeKca (x) 3ecb NPHBOLATCA 
B IIpeAnouOxeHHH, UTO ecbeKTHOe 4nCJIO (d) rpaHHUHbIX OepaTOpOB paBHO: 
HyJO (Kak, HallpHMep, B CJlyuae TpaHHUHbIX ONepaTOpoB MepBol KpaeBor 
3ajjauu). Tounee, mpeynomaraetca, 4To fia suoOblxX 3ayaHHbIx Ha TI pocta- 
TOUHO TalKux PyHkunh g, Haliwetca PyHKMMOHAJIbHbI cTOMOel UW, HMeIOUHE 
B D+T wenpeppiBHble MpousBoqHble Jo nopsqyka n—1, Tako, uTo Aju = 
=g,(j=1,...,7). STO MpeAnomowewHe cemaHO IIA MpocToTsl: opMyJibI 
KJId UeKca MOJyueHbl Oe3 STOrO MpeANOMOKeHUA, OHH OTMHUAIOTCA OT Mphe 
BOJHMBIX 3eCb (opMyJ cularaembIM d. OuepugHo, yx (Z, 4) ecTb NOJMHOMHaJIb- 
Had MaTpHlla OTHOCHTeJIbHO A CTeNeHH 7m: 


X(2,) = Dy ae (2)d* = Dan (z) = Bz) P’(W), 
k=0 k=0 : 
rye a, (k=0,...,2—1)—matpuia pasmMepoB r X p, Qe = 0 npn k>m, 
B —— OX Ba Sate LD | n—l = 4 
saree ear 2 (2) = (4% (2) In—1 (2)) (4) 
A (2) =\ P’ (x) X4(z, 0) PW) dd (5) 


Y 


BbINOJIHEHbI BC€ YCJIOBHA, MPH KOTOPbIX ONpeweseHa ABHO BbINHCJIAeMaa Be- 
amuuuua ind Ag (cm. (°)). B yacrHoctu, matpaua A(z) umeer paur r = pn/2 
mpu Bpcex z€D-+TI’. Jloxa3ana caenzyioujaa Teopema: 

Teopema 2. Hxdexc (x) sadauu (1), (2) eeuucasemca no dopmyae 


x= —2ind Ap + pn(m+1—+), (6) 
ede A u B— mampuypl, sadanHele pasencmeamu (5) u (4) coomeemcmeenno- 
Caeynctsue. Ilyctb matpuna A(z) wumeeT efuHbili quia Bceli o6nacTH 


D-+T panrosppiit muyop. Torza 


== a [arg det (BA), -+ pn (m +1— 3) : (7) 


me A(z) — MarTpulla pasMepom pn Xr, COCTaBeHHad H3 CTOOMOB MaTpHItbl 
(z), CofepyKalluxX 3TOT MHHOp; [ ], OOo3HayaeT NMpHpalleHne yHKWMH, 
ToAueH B CKOOKAaX, Mp OAHOKpaTHOM OO6xoze I’ B NONOKUTeMbHOM Hampas: 
eHHH. 

B yactHocTH, dopmya (7) mpumMeHuMa B cylyyae, Korga KosdppulveHxThl 
pu CTaplIdX MpousBOHbIX B (1) MOcTOAHHBIe. 


Ilyctb m— ueTHOe uNcNO, s = + 1 MONON) Fae Eaters Ed), vi(Z es 
= det \ x (2, 4) X14 (z, 4) Q(A) dd. Doxa3ano, uTo ycnosue 
ne 
Vigj== 0 (Z7el) (8) 


BEINOJHACTCA TOra HW TOJbKO Tora, KOrfla OJHOBPeMeHHO BbIMOJHAeTCH 
ycuopue R u ycnosue (3) B (°). Us teopempl 2 u pesymbTaToB, NosyYeHHEIX 
B (°), coenyer: 

Teopema 3. IJIpu éolnoanenuu ycaoeun (8) undeKc (x) 3adauu (1), (2) 
Bolpascaemcsa 4epes UHOeKC (x) nepeolt Kpaegoti 3adauu OnrxA cucmemol (1) no 
gopmy Ae 


4 n 
== %o— — [arg v]p + pn(m + ] —+). 
B caywae, Kko2eda cucmema (1) cusbno aanaunmuueckaa, 


hes — = larg vp + pa(m+ i—+). 


3. Crapmiue 4JIeHbI CHCTeMbI MepBporo NopsaKa, K KOTOPOM CBOMHTCH, Kak 
| yKa3aHo Bblle, cucTema (1), umeroT Buy A,(z)v,—v,. Honyyennaa cuctema 
UpHBOAUTCA K BHAY, ykKa3aHHOmy B (4). Jina 9Toro cTpouTcA ocTaTOUHO 
Tuagkas oOpatumaa B D+T matpuua K = (Ky, K,) Takaa, uto K1A,K — 
KBa3HHarOHaJibHaA MATPHla, Y KOTOPOH OHH AMarOHaJIbHbI OOK HMeeT 
COOcTBeHHbIe 3HaveHHA B BepXHeH, a Apyroh —B Hw xKHeH MOMyMMOCKOCTH. 
_oka3aHo, 4TO B cCHy SMNTHYHOCTH cucTembl (1) MocTpoeHHe Tako MaTpH- 
bl K BO3MO2%KHO. B uyacTHOCTH, pedb MOKeT HATH O TIpHBeeHHH MaTPHUb! 
A,(z) K TpeyrouIbHow cbopMe B culy4ae, Kora Takoe IIpHBeeHHe BO3MO%KHO. 
_ YcsoBue, IpH KOTOPOM HMeIOT MeCTO TeopeMbl 3 u 4 B (4), NpHHuMaeT Buy 
feu, (z) Ko (Z)) 420 (2el), ree Bo = (Ga-1,. .5,0).. OkaspBaeTca, 4ro 3TO 
_YCJIOBHe SKBUBAJIeHTHO ycJioBHI0 R. DopmMysa AA uHAeKca (x) 3amauu (1), 
(2) nosyuaetca B Buse 


x= 4 [arg det (ByKa)lp + pn(m+1—+4). (9) 


B yacTHocTu, HHeKc MepBow KpaeBoH 3aauH BbIUHCIAeTCA No cbopmyvie 
1 
x = — [arg det Ki],, rae K, —Marpuia, cocTaBJeHHad M3 MOceqHUX F CTPOK 
MaTpuubt Ky. Popmysia (6) caenyeT us (9). 


JIbBOBCKHH JlecoTeX HH4UeCKHH Iloctynuso 
MHCTHTYT 24 III 1959 


UMTHPOBAHHASA |JIMTEPATYPA 


1Y. H. Bexya, Hosbie merogul’pewienHa aimumTHuecKux ypaBHeHui, M.—JI., 1948. 
2. H. Bexya, Mate. cOopH., 31, Ne 2, 217 (1952). 8A. B. Jlonatuuckaui, 
Yxp. Matem. xypu., 3, Ne 3, 290 (1951). *A. HU. BonbneptT, TAH, 114, Ne 3, 462 
(1957). ° J. B. JionaTtTuuckyu ii, Ykp.Matem. xypH., 5, No 2, 123(1953). ® A. HW. Boms- 
mep rT, JAH, 127, Ne 3 (1959). 


Jloxaxagn Akagemun nayr CCCP 
1959. Tom 127, N 4 


MATEM ATHKA 
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METOJ, CETOK MPH BTOPOH KPAEBOM 3A],AYUE 
JIA YPABHEHHA MYACCOHA 


(ITpedcmaeaeno axademuxom C. JI. Co6onesoim 11 IV 1959) 


B 3amerxke (*) aBTopom Obl yKa3aH MeTOA MpHOJIMxKeHHOrO PeleHHsA JBy- 
MepHo 3agqauu Helimana Jaa ypaBHenua Jlanuaca. Mea storo metToga 3a- 
KJl0UaJlaCb B TOM, UTO METOMOM CeTOK pellasiacb 3aqaya J[upuxse AA Co- 
IIPAXKeCHHOM CPPYHKILHH C MPOCTHIM MepeHOCOM PpaHHYHbIX 3Ha4eHHH B paHHyHble 
Y3JIbl CETKH H 3aTeM MO MpPHOJIMKCHHbIM 3HAYCHHAM CONPAXKeCHHOH MYHKILHH 
CTPpOHMOCb IpHOmMxKeHHOe pemleHve 3ayauu Helimana. IIpu stom: 1) pa3Hocr- 
HbI€e ONepaTOpbl MOTyuaIHCb OBOJIbHO MPOCTBIMH; 2) CHCTeMa Pa3HOCTHBIX 
ypaBHeHH Oblwia paspemmmma; 3) eCTeCTBeHHO YUNTHIBAJIUCh OCIHIMpyroulue 
CBOHCTBa HOPMaJIbHOM MpOH3BOAHOM HCKOMOM (PYHKIUHH, 3ayaHHOH Ha rpaHuLe. 
B HacTOAlel 3aMeTKe MbI IPHMeCHUM TOT 2%Ke MeTOA JWIA ypaBHeHua ITlyacco- 
Ha; B [PpaHHUHbIxX y3JlaxX Ce€TKH MPHMeCHHM JIMHeEMHYIO H KBapaTHUHy!o HH- 
TePNOJIAMMIO TPaHHUHbIX 3HAYeCHHH CONPAKeHHOH (PyHKIMH, 4TO JaeT OOJIb- 
Wly!o TOUHOCTb 3a CUeT HEKOTOPOFO YCJIOXRKHEHUA Bua IPHrpaHWUHbIX pa3HOCcT- 
HbIX OMe€paTOPOB; B 3aKJIIOUCHHH CeslaeM KpaTKHe 3aMeuaHHA O TpeTbel Kpae- 
BOH 3ajjaue. 


Mrax, nyctb pynKnust u(x, X2)@C™ (A) (4) apnaetca pemeHuem B OfHO 
CBASHOH 3Be3(HOrO Tula OOMacTH Q ypaBHeHHA 


Au = — divf, (1) 
YROBJETBOPAIOULMM Ha rpanuue S oOmactH Q KpaeBomy ycJOBHto 
Ou 
n=? (2) 


3eCb M— BHEWIHAA HOpMaJib; f = (fi, fe) u \ (9+ 1,)dS = 0; f, — HopManp— 
S 
Had CcocTaBlsaioulad Ha S BexTopa f. 
Tlocrpoum Ha Q tbyHKuHI0 U(x, X2), YHOBMeTBOPAIONLyIO ypaBHeHHAM 


Ou : 0 0 0 
ag, Tile Gent arg alae va ” 
Tora 
Ou ) r 
permeate oral 0 (s) = 0 (5) +\ (+ fn) dS, (4) 


rie O/ds—mnpousBoquad 0 KacaTeabHOH K rpayuue S B HanpaBsenuu 
Jeporo O6xofa KoHTypa; dS —9neMeHT AHHD rpannup S; Av = Of, / Ox, — 
— Of, / Oxy. 

Tenepb lpHmMenum moctpoenua pa6or (7-4). Jia sroro paso6beM mulocKocTb 
(X1, X3) Mpampimu x; = k;h, i = 1,2, rme k; — nenpie uucsa, Ha KBalpaThl Qz.»,, 
742 


KOOPHHHATbI TOY€K KOTOPHIX OMpeeAOTCA HepaBenHcTBamMu kh << x;<(k; + 
H- 1)A, i= 1,2. OOosHauum yepes Q_ oOacTb, CocTaBeHHyIO 3 KBakpaToB 
ek.» UpHHaniexamux 0 nu HMeOWIHX OCOULyIO CTOPOHY C BHYTPeHHUMM KBaJ- 
paTaMH Qpy.r,. M3 MHOxwKecTBa BepWIHH 9THX KBafpaTOB, KaK OObIUHO, BbI_eJIHM 
HOXKECTBO BHYTPCHHUX TOYeK ©., H MHOXKECTBO TPaHHUHbIX TOVeK Syp~; aHa- 
IOPHUHO H3 MHOXMKECTBA WEHTPOB KBapaTOB, OKPY2KAIOMUX TOUKA MHOKECTBA Qop, 
/BbIIeIACM MHOXKECTBO BHYTPeHHHX TOUeK Qs HW MHOXKECTBO TpaHWuHBIX TOUeK 
Son (YCTh 9TO GyeT MHOXecTBO TOUeK sp, MepeHyMepOBaHHIX NoApaAl Ho- 
Mepamn 1,2,...; Mbl MOCT€BHM HM B COOTBETCTBH€ TOUKH Sp Ha rpanuite S); 
MHO2KeCTBO TOUeK, OOPa3syIOLWINX CepeAHHbI CTOPOH KBapaTos 43 Q,, o603HauHM 
mepes Qua. 

SaMeHHM cucTemMy (3) pa3HOCTHbIMH ypaBHeHHAMH: 


Ux, a hh = Ox) Ux, se Ip ant eae Ox, (9) 


Sylecb TIpOWSBOAHbIe, BXOAMMMe B CucTeMy (3), 3aMeHEHBI WeHTpPaJIbHbIMU pa3~ 
|HOCTAMH, a (pyHKUHH U, VU, fy, fg OllpeemeHbl Ha CJIeAyIOUINX MHO*KeCTBAX: 


iia Oo, + Sop; 0 Ha Qsn + Sos fis fe HA Que. Torna 


Aju = ess div,f, Apv = fix. = iz. 
K COOTBETCTBEHHO Ha Quy H Qop. 

Jina dyHkWHH Vv Mbl HMeeM pasHOcTHyIO 3agqauy JMpuxuie c rpaHHuHbiMy 
ycopuamu (4); Jeslaa mpocTtoH mepeHoc rpaHW4uHbIX 3HayeHHH *PyHKUHH V B 
rpaHuuHbe yruibl Sop H NOJb3yACb paBeHCTBaMH (95), 3a aHHbIMH JIA rpaHnu- 
HbIX TOUeK, MOJyyaeM IIpHrpaHHuHble pasHOCTHble OMepaToph! AIA PyHKUHH U. 
Hampumep, B oOo3HaveHuaXx paOoThI (*), Ais ToveK I-ro THNa, ecIM xX) = 
|= (%1, Xe), %1 = (%1 — A, Xe), 


h* (u(X%) — u(x1)) + far = bes (6) 


Sp 


rae d,=h* \ (p+ fn) dS; aaa Touek 2-ro Tuma, ecu %) = (x, %), 4 = 
Sk—] i 
Le (4 — 1, Xq), Xo = (415 %_ — A), 


| ho} (2u (Xo) — u (X41) — U(X2)) + fi + fe = de. (7) 


PaccmoTpuM Tellepb BH NpHrpaHHuHblx pa3HOCTHBIX OMepaTOpoB Wis (PyHK- 
IMM U, ECM 3HAaYeHHA CyHKUMH Vv Ha So, JMHEHHO WJM KBaypaTHyHO MHTep- 
“TlOMMpy!OTCA, MpHYeM MBI OrpaHHuMBaeMCA HHTePUOAMMeH TOKO NapaJJeJIbHO 
OcsiM KOOpsMHAaT. Tora MOXKHO OOOMTHCh YETLIPDMA PasJIMYHIMA KOMOMHAILKAMH 
WHTepNnOALMN (PyHKUHH V B ABYX COceAqHUX TpaHHUHbIX y3sax; MbI pasOepem 
HO OWHOMy cJlyyalo JIA KaxKoH KOMOHHALMM, B OCTAJIbHbIX CJIyYaAX BHI 
NpHrpaHuvyHbIX OMepaTOpoB AA *yHKIWMH UW HaXOAMTCA aHaJOrMyHo. 

PaccmoTpuM cJlyyait WMHeiHol uATepnossaunn. Ilyctp TouKn |, 3, 5 Haxo_ATcA 
Ha OHO mpamMou, upuvem Touka | (HH Sg) MexKUHT Ha rpannue S, TOUKa 
3€So,, 5—BHYTpeHHAA TOUKa Ha paccTosHUH A oT TOUKH 3; aHasOrHuHbIM 
CUHTaeM pacnosowKeHHe TO“eK BTOpO Tpoliku: 2 (HM Spy) 4, 6 (1,2€S; 
8,4 € Sop: 7,8 € Qop). Pacctospue Mexy~y Toukamu | u 3 nycTb OyzeT £&A, 
a mMexkay 2 u 4 &A, Torga 


Ug = VU; —&(Vg— U5), V4 = V2 — Eo (Ug — Vs). (8) 


B jaibHelimem 3a eMHMLY QIMHbI IpuMem war A. 
1) Ilycrb Koopgunatnt Touex 1, 3, 5 OymyT (E1, "/2), (0, */2), (—1, */2), 

a touex 2,4,6 (&—1/2), (0,— 4/2), (—1, —'/2). Torga, nozcTaBaasa Byipa- 
74: 


*KeHHe JIA Vy, 43 (5) B (8), TOTyYNM 


Us= Uy+ Eh (ux, (—*/e, Wa)uds fa(— 1s, 1/5)), 
Ug= Upg+ Eh (ux, (— Ifo, — 1/5) + fe (— 1/,, —1/g)). 


Bepa paSHoctb Us — U4, NOJyYHM, Womb3syscb (5), yTO 


ly (u) = Ux, (0, 0) Ae Ey, (— 1 os 1/9) ae Eollx, (— Lh rox 1/9) = 
= brn —f1(0, 0) + Erfe(— 4/2, 1/2) — Sofa (— */2 */2). (9) 


2) [lycrb Koopgunats! Touex 1, 3,5 OyayT (—1/s, 4/2+&), Orr "es t/a), 
(— 2, —2), a ToueK 2, 4,6 (/e+&, —Ve2), (4/2, —*/2), (—*/a, — */abe 
ee u3 (5) uw (8) avasloru4yHo nowydaem 


Lo (u) = betta (4/3 O) + (1 + &) ux, (0, —1/.) = 
= de — (1 +81) fa (= “Yar 0) = CL En) fatO) — re) (10) 
3) Tlycrb Koopgunatet Touek 1, 3, 5 GOymyT (&, 4/2), (0, 7/2), (— 1, %Ve)s 
a Touek 2,4,6 (1+, —%/.), (1, —/2), (0, —+/e). Torga us (5) u (8) 
nowyuHM 
ls (i) = Uy, (0, 0) = (1 a E5) Daa ee =e 1/9) — EU, (— Wei 1/,) = 
= by —f,(0, 0) —(1 +) fe (4/e, — 1/2) + Eife(— 1/2 7/2). (11) 


4) Ilycrb KoopqunaTel Touek |, 3, 5 6yzyT (&, 1), (0, 1), (— 1,1), a Touek 
2,4,6 (1, &), (1,0), (1,—1). Torga nonyuum 


ly (u) =Uyx, (0, 7) = Tae ley 0) — &ouy, (1, 1/.) — &ux, (— vps 1) = 
= de — f1 (0, */2) — fe (7/2, 9) + Eafa 1s 7/2) + Bxfe (—*/e, 1). (12) 


AvaJlOrHuHO MOXKHO BbIBeCTH (OpMYVIbl NpHrpaHHUHBIX pasHOCTHBIX oMmepa- 
TOpoB Wid PYHKUMH WU MpH KBaypaTHuHOH HHTepnossunn. Jina npocTorTbl 


»(1 + &,) 
Rca i = 1,2... Torna ona, 1),.2), 3) ay 


nomoxuM f, =f,-=0 u a= 2) 


NOWYYHM CwIeyrouLue CopMy.jbI: 


1) (4) = by (a) — A [aytege,(— 1, Yo) — ts Uae, (—1, = Y/2)] = de. 
2) 1; (u) =I, (u) + (a, — a) huttz,x,(— Ve, —We) = it 

3) ls (u) = 13 (u) —A [ayttxx, (— 1, 1/2) — agttyiz, (0, — */2)] = Yp.2t 
4) Ug (u) = Ly (u) —h [aytx,x,(— 1,1) + Agttx,x,(1, — 1)] = dk. 


Jlerko yOeXUTECA, YTO AA BCeX MOJIYYCHHBIX BBILUe CHCTeM pa3HOCTHBIX 
yPaBHeHHH BbINOJHeEHO HEOOXOAMMOe H OCTaTOUHOe ycuoBHe paspemuMocTuH (4). 

B 3aks10ueHHe KpaTKO OCTaHOBHMCA Ha pa3HOCTHOM ammpoKcumMallun 
TpeTbeH Kpaepol sagauu. Ilycth pemenue ypaBHenus (1) yqoBneTBOpAeT Ha 
rpaHnue S ycnoputo: 


) 
5 + mu =9. (13) 


Torja (byHKuMH UW HW U CBA3aHbI Ha rpanuie S coorHoulennem 
Sk 
0 (sx) —0(Ska)= | (+ fn—au) ds. 
Sk—1 
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Ilonbsysich STHM COOTHOWeHHeM, MpHMeHad KBalpaTypHEle copmyspl 
MHTerpadly OT QU, a TaK>xKe MPHMeHAA TOT HH HHO BA MHTepnoAHU 
Jd TPaHMUHbIX 3Ha4yeHHM PyHKUMH Ww HU V, MOMyYaeM Pa3HOCTHY!O ammpoKkcn- 
auto ycvioBua (13). 

J{n#t MpocTorTsl MpowOCTpHpyeM 9TO Ha TaKOM CJlyyae: MpocTo mepeHoc 
PaHHUAbIX 3HayeHHH (yHKUMH wu U UV B TpaHHUHble y3/bl CeTKH HM 3aMeHa 
MHTerpasa OT au Ha MponsBeyeHHe auAsy. Torgqa WIA TpaHHuHBIX TOUeK 
l-ro Tuna B npeamomoxwKeHnAx mpumepa (6) uMeem 


Sk 


(u (Xp) — u (xy) + Aspau (x,) = \ (p+ fn) dS — hf, 


Sky 


ja WIA rpaHuTHIx Tovek~“2-ro TuMa B Mpe_Momo%KeHUAX mpuMepa (7) uMeem 


Sk 
(Qu (xq) — w(x) — u (xs) + Aspau (x) = \ (p+ fn) dS — hf, — hfs. 
Sk—1 
Tlocrynuvio 
10 II 1959 
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MATEMATHKA 


K. A. MAXAHMJIOBA 


NPOBJIEMA BXOKKJEHHS JIA CBOBOAHbIX 
NPOM3SBEXEHUWH PPYTiti 


(I]pedcmacaeno axademuxom H. M. Buxoepadcesim 24 IV 1959) 


CuIbHOH mpo6semMol BxOKAeHUA (HIM NpCOJeMOH BXOKJeHUA) WIA Ppyunl 
Ha3bIBaeTCH Culelyrollad mpoOsema: TpeOyeTCA MOCTPOHTb aJITOPHIM, MO3EO- 
JIAIOULMH JIA BCAKOFO CIOBa FpyNMbl H AWA BCAKOM NOArpynnbl, nOpo*xeHHOH 
KOHEYHBIM UHCJIOM CJIOB TPyNMbI, yCTaHABJIMBATb, NPHHAaVIe*KUT WIM He IpHHay- 
JI@KUT cJIOBO nosrpynne. 

Cna6ol mpo6semMol BxXOMKMeCHHA DWIA TpynM HasbiBaeTCA Cwsielyioulan MNpo- 
6eMa: JOKa3aTb H€BO3MOKHOCTH NOAPyNNbl, NOPORAEHHOH KOHEYHBIM UHCJIOM 
OOpa3yloulux, AIA KOTOPOM HeEBOSMOXeH aJIFOPHTM, NO3BOJIAICHLMH yCTaHaB- 
JMBaTb JIA BCAKOTO CJIOBa FpyNNbl, NPHHaexKUT JIM OHO Nosrpynne. 

OTHOCHTeIbHO Pa3peLIMMOCTH NMpOGJIeMbI BXOKACHHA JIA HEKOTOPbIX KJIac- 
COB rpyNl H3BecTHO: 

1) qa CBOOOAHBIX Tpynl mpoOseMa BxowKJeHHA paspemnna (+); 

2) LWIA TIPAMBIX MPOW3BeLeHHH rpynn npobsemMa BXOK CHUA Hepaspewiuna (°); 

3) JIA HEKOTOPHIX KJaCCOB NPAMbIX MpoHsBexeHHH Tpynn mpo6sema Bxo- 
2%KMeHHA paspewiuma (7); 

4) JIA HHJIbNOTCHTHHIX Tpynn mWpoOsemMa BxXOwKJeHHA paspeuiuMa (°). 

B wactostleH 3ameTKe OyJeT mpHBeyeHa Cxema OKa3aTeJIbCTBA CeMyrouleH 
TEOPEMBI. 

Teopema. B ceododnom npouseedenuu OByx epynn, 6 KadKCOOli U3 KoMOpoIr 
paspeuwuma cuAabHasn (cnaban) npobsema exoncOenUA, paspeliuma CuAbHAA (cAa- 
dan) npobAema exooKtOeHUA. 

Byer mpuBesena CXeMa JlOKa3aTeJIbCTBa Pa3speLINMOCTH CHJbHOM MpoOembI 
BXOKMeHuA. JLoOKasaTebCTBO paspeWIMMOCTH ca6ol Mpob.emMbl BxXO*KMeHNA 
MpOBOJUTCA aHaJOrHuHo. 

Ilyctb 2% u %S— koneuno-onpefesenHble rpynmbl c paspewimMol mpo6memoli 
BXOKMECHNA Kaka. OOpasyiouwe rpynnpr YW oOosHayuM yepes ay, ..., Gn, 
a rpynnb: B yepes b,,..., Om. Beskuit pa3; yka3biBad o6pasyrollve rpynnpi, 
OyleM CUMTATb, UTO CpeMM HUX COMepxKaTcH HW COpaTHbie uM. 

OG6osHauuM vepes G nozrpynny cBoGog_Horo mponsBenenua rpynn Wu B 
rpynnp WB, nopoxwyeHHyIo Kak OOpasyroujumu cnoBamu C,,..., Cy, TIpH- 
HajWieKallHMH CBOOOLHOMY TponsBeyeHuio YW +«B. OuepuaHo, ro 


Ge = ss iM;, lees Li,s,Mi,s, (i —— die ehust eh Ly 


roe L;,; w Mi; (j=1,...,2) mpunagnexar coorsercrseHHo rpynnam Wy B 
H He PaBHbI €MHHILe, KpoMe, ObITh MOKeT, KpalinHx. 
PaccMOTpUM CJIOBO 


COR] ng ee nome 


IlyeTp 
Op Cy Caps Cg, = Cg C aq: 


rye Cg, u Cg, pasOMBaloTCA Ha Be YaCTH TaK, UTO HuKaKkHe CwOBa Lg, is 
Mg, i Liga, j HJM Mg,, j Ha wacTH He pasOnBaIOTCA, H TIpH 3TOM 


” 


ep” &p ty ..6 G Cg, = |, 


8g—1 


Torga BO3MO2KHbI Ba culyuad: a) q—p> 2: 0) Gg—pK?2. 
Onpegenenune l. Hasopem c1ono Cz pew CA eUHUWe H, mpwyem, 


BCJyyae a) KOPOTKON equnuten, B Cyuae 6) AIMNHON WH BCyYaeg—p<3 
MOUTH KOpOTKoON. 
Onpenzeneune 2. Byyem na3ppaTh WenouKo BCAKOe COBO Bua 


Cae Cg,, THE => Pp, CCAM ONO He COJePAUNT MpPAaBHJIbHIX MOACNOB Toro xe 
Bula, PaBHBIX eMHUILe. 
Onpenenenne 8. Ilycrp Cg,---Cg,—uenouxka. Torga: 1) npag=p 


g 
uCg,= ABC, rae B — cjopo Bua es : an j), He paBHoe eMHue, coBo A 


Ha3OBeM Hau aJOM, Cl0BO C—KOHMOM WenouKH; 2) pu q>puCg =ABC, 
rye B—cuoso Buga L;,; (M;, j), He paBHoe equHute, C BXOAUT B HeKOTOpyto 
ejlmHuly, HO B B Hee He BxXOsNT, A HAa30BeEM HAYANOM Wenouku; ecaM Ke 
Cg, = DEF, rne E—cnoso Buna L; ; (M;,;) 1 DBxoqut B HeKOTOpyio efu- 
HULLy, B KoTOpy1o £ He BxomuT, TO F Ha3s0BeM KOHILOM LenouKH. 

Onpemenenue 4. Byzem HasppaTb OLHOTHNHOK wan Tuna L 
(cooTBeTcTBeHHO Tuna M) wWenouKxy, ec B Hel CylleCTByeT Takad cucTema 
TlolwapHoO He MepeceKaloUlMXcA MOMAapHO HE CMEXRHbIX MOUTH KOPOTKHX eJu- 
HM, uTO: 1) cucTeMa He COJepxKHT eHHUIL, comeprxKallHX CaMoe JeBOoe H 
caMoe Mpapoe copa C; WenouKH; 2) NpH yaneHuu 9TOL CHCTeMbI M CooT- 
BETCTBYIONNMX CH Havyala HW KOHWa WemoukH MOsyuaeTCA COBO, MpHHasexa- 
ulee rpynne Y% (HH rpynne B), a Takxke BCAKYIO WelouKy, COCTOAMMLYIO H3 
omnoro C; M cosepxKallyio xoTa Obl OHO culoBo Bua L (M). 

Onpefenenune 5. BXOXOM H BEIXOJOM OMHOTHNHOM WenouKH Oyjem 
Ha3bIBaTb ee MOJCOBa, YAOBJeTBOpAIOWINe Ope eeHHIO 3 H COOTBETCTBYIONIHe 
cucTeMe eMHMIL, (urypuHpyromueh B onpefemeHun 4, a TakxKe CJOBa, Noy- 
YeCHHbI€ YMHOXKEHHEM YTHX MOJCOB, Havaya CeBa H KOHWa cmpaBa Ha Mpo- 
H3BOJIbHbIe CJIOBA U3 YNCJa OOpa3syloWlnx. 

Onpeyeneuue 6. Opfnotunnyio wemouky Ha3s0BeM LHKJIOM, ecuIM 
y Hee cylulecTByeT Napa B3aHMHO OOpaTHbIX BXOJa H BEIXOA. 

Onpenesaeune 7. Cnoso, nonyuawmeeca B pe3ymbTaTe oTOpacbiBaHHs 
y OMHOTHMHOM WenouKH BXOfla H BbIXOMa, a TAKXKE CHCTeMbI eAHHHL, CPUrypH- 
py!lOllHX B OMpefenenuH 4, HasOBeM AJ POM WenmouKn. 

JIemma 1. Cosoxynnocmb ecex sdep yuKxroe muna L(M) c éetxodom B 
cocmaeasem nodepynny Up (Bp) epynne: UW (YB), noposcdennyto KONeLHolM 4UCAOM 
caoe epynno YW, npuuem moocem 6olImb YKAaSAH, AAeopummM JAA nocmpoeHus 
NOPOHOAHLUUX COE. 

Jloka3aTembcTBO OlNycKaeM. 

Tak Kak B rpynme YU (®%) paspemuma mpoOsema BxXO*KEHHA, TO MIA COB 
9TOH IpPYMMbl MOXKHO pacnO3sHaBaTb MpHHageExHOCTh UX rpynme Wp (Ba). 

PaccMOTpHM OfHOTHITHBI€ WeNOUKU, He ABJAIONIMeCA WMKJaMu, C uKCH- 
POBaHHbIMH BXOMOM H BbIXOMOM. OOO3HaYHM COBOKYMHOCTh Afep TaKAX WeHo- 
uek Tuna L (M) uepes YWe.ze, (Ba,2,), rhe By—Bxon, a By — BbIxod WenouKH. 

JlemmMa 2. Mootem 6eimo nocmpoen aazopumm, noséeorsioluult OAR Kagic- 
Qozo caoga epynno U(B) ycmanasausamo, npunAadAesCumM AU OHO CoBoKYNHOCMU 


Wee, (Bz,p,) usu nem. 
Tloka3aTembcTBO OmycKaemM. 


Onpegeaeune 8. Byem ropopuTb, 4TO CJIOBO X o6manaeT cBOu- 


cTBOM AlCr°), ecw cnoBo X uMeeT pagsioweHHe B OOpasyrollux C},...,Cé 
noyrpynnbr G Takoe, uTO B HeM JMOO HeT eAMHUIL, MOO CyllecTByeT CHCTe- 
Ma KOPOTKHX NomapHo He MepeceKalollMxXcA MONapHO He CME?KHbIX C]MHUIL, 
BbIU€PKUBAHHe KOTOPbIX BJIeUeT HCUCSHOBEHHEe BCeX CMHUIL. 

Jlemmpt | uw 2 nMOgBOJIAIOT LOKa3aTb CJIeJ{yIOUly!O JIeEMMY: 

Jiemma 3. Moxcxo nocmpoume aaeopumm, paspetularoiuut caredyrowyro 
OUZBIOHKUUIO: 

X€G \V X He 06nadaem ceoucmeom AlCvr»"2), ede X npouseoreHoe CA06O 
ceobodnoeo npouseeceHun epynn Uu B. 

JjoKa3aTeJIbcTBO OnyCKaeM. 

C MOMOLIbIO JJ@MMbI 3 [OKa3bIBaeTCA: 

Jlemma 4. Jaa nodepynnet ceo6odxoe0 npouseedenun YX *B Cc obpasyto- 
wumu Cy,...,C, moocHo yKasame maKue oOpasyroujue D,,... , Ds, 40 @CA- 
koe cnoeo X, npunadneocauee nodepynne G, ob6nadaem ceoticmeom 
PACD yee Ds) 

O6pasyroune D,,...,Ds crpoarca culefMyiolluM oOOpa3s0M: B KaueCcTBe 
HepBIX OOpasylounx SepyTcA cloBa .Cy,..., Cy. 

Iyctp C;==C,C, Ansa mo6oro i, re pasOvenne na C, u C; TakoBo, 4TO 
HuKakoe cyoBo Bua L;; unu M;,; npn 9TOM Ha uvacTH He pa30nuBaeTcaA. 


Cocrapisem copa Buga C; * Cia J\JIX BC€BO3MOXKHbIX i H j H BCCBO3MOXKHBIX 
pasOneHuit. IIpumeHaemM K KaxKMOMy 3 HUX AJIFOPHTM JIeMMBI 3, BbI,eAA 
cpefw HUX Take CJIOBa, KOTOpble MpHHasexaT mosrpynne G, Hw NpHMHcl- 
BaeM UX BCe 3a Cy,...,Cz; monyanm Gj4,....,Cz, (cpeqH HAX OKaxKyT- 
CA, B YACTHOCTH, Te, KOTOPble OOMasaloT CBOLCTBOM AlCv--»% )), 

Jlanee MpHMeHHeM K OCTABUIMMCA CJIOBAM aJITOPHTM, paspellarollui 


quspionkuuio: XE€G VX He oOnagaeT cBOHcTBOM = AlCi Cp), -9C)), 


BbILCAA WM BbIMMCbIBad Te H3 HUX, KOTOPbIe MpHHaymexaT Mogzrpynne G. 
TIpouecc sakadunpaetca, Kora cpeyu ocTaBuMxcsa cop Bua C; ? C; + He 
OKaxKeTCA TaKHX, IpHHaJiexKHOCTb KOTOPbIX K Nosrpynnme G ycTaHaBmuBaer- 
CAH MO aJITOpHTMy JIeMMbI 3, pa3pellaiolleMy usbionKIMIo: XEG\ X ue 
o6nagaeT cBolictBom AlCr-»C7, ), re Cy,..., Cy, —BbINMCaHHbIe paHee cywio- 
Ba, OHH *Ke OyfyT OOpasyroulumu D,,...,Ds;. Tlpomecc o6s3aTenbHO 3aKOH- 
UMTCA B CHJly TOFO, YTO MHOXKECTBO C/IOB Bua Cy! Ct KoneuHo. 

Hoka3aTesbCTBO JIEMMbI OIlYCKaeM. 

Tenepb MOCTpouM aJIropuTM, pacnosHaloWMii MpuHaqiexHOCTh copa X 
cBoOosHoro mpousBeyxeHnaA YW«B nomrpynme G. Cuayana Haxoqum o6pa3yio- 
mue D,,...,Ds mogrpynnpt G cnoco6om, ykasaHHbIM pB wieMMe 4; mocsie 
9TOrO TpuMeHAeM K cylOBy X aJIrOpHTM JIeMMbI 3, pa3pellaloulMi JM3bIOHK- 
unio: XEG \V X ne oOnamator cBolicTBom A(x. Ys ), 

Tak Kak copo X, NpHHaywexatlee mogzrpynne G, o6majqaeT cBolicrBoM 


As-PS), 3TOT 2Ke aTOPHTM paspellaeT usbionKiuio: XEG\V XG masa 
BCAKOFO CJIOBa CBOGOAHOTO NpovsBeeHuA 
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MATEMATHKA 


Uuen-Koppecnonyent AH CCCP Il. C. HOBHKOB 
O NEPHOAMUECKUX PPYNMAX 


- 


Mp paccMaTpuBaeM rpyriibl C KOHEYHBIM YHCJIOM O6pasylomlux, ONpeseseH- 
Hble TO*KecTBomM X" = 1, rye X —MponsBobHbIli 3eMeHT rpynmbl, nm— Ha- 
TYpaslbHoe UHCI. 

OTH rpynibl OObMHO HasbiBaloTcA CBOOOAHBIMN NEPHORMMYECKHUMH. 
Yucuo nm Has0OBeM MOKaA3aTE MEM NeEPpHORMUYHOCTH. 

Teopema. Bcakaa ceo6odnana nepuoduueckaa epynna c nokasamerem 
nepuoduunocmu, He menbiulum 72, OeckoHe4Ha. 

O6o3HauuM yepes YW, MepHouueckylo rpymny c MokasaTejem mepMoyuy- 
HOCTH # M C HeEKOTOPSIM KOHEYHbIM 4HCIOM OOpasyromlux. Uncno n Mbl O6y- 
eM TpefnoNaraTb BO BCeX aJbHeMuX paccyxeHnax (PHKCHPOBaHHbIM 4 
He MeHbIuMM YeM 72. Uncno oOpasyroumx rpynnp YW, Combe uM paBHoO 2 
uM Takxe (ukcupoBano. Ilyctb 2—csBo6oquaa rpymma c TeM Ke YHCOM 
oOpa3yiollux, TO u rpynna Wp. 

Bee JaJibHeviune ompeyeseHuA HM MOCTPpOeHHA OTHOCATCH TaBHbIM OOpa- 
30M k rpynne YW; B HHbIX CJIyYaHX MbI OyeM esaTb COOTBeTCTBYIOWINe OFo- 
BOpKH. Equnuunbl aiement rpynnmp Y mbt OyqemM OOO3HauaTb Yepes |. 

B ocHoBe JOKa3aTeJIbCTBa MpHBEMeCHHOM BbILLe TeOpeMbl O OecKOHeYHOCTH 
nmepHosHYecKHX py c noKasaTeneM > 72 nexUT NoHATHe Q,-mpeoOpasoBa- 
HUA. 


Mobi 6yjem paccmaTpuBaTb Qy-mpeoOpasoBannaA JByX THINOB: KPyroBbie H 
JIMHeHHBIe. 

Onpemenenne kpyroBnx Q,npeo6pa3soB anu th. Ilycrh q—narty- 
paJIbHOe HCO, YHOBMeTBOpAIONlIee HepaBeHcTBy 6q <n. Hasopem Kp yro- 
BhLIM Q,-mpeoOpasoBal eM, BO-NepBbiX, Mepexox OT copa Bua AX‘B k 
copy AX'—"B, rae q<t<n—|q, UM BO-BTOPbIX, UHKJIMYeCKHe MepecTaHOB- 
KH CJIOB. 

Onpenzenenuve sannetHoro Qy-npeo6pasoBanusa. Hasosem 
aunetHnM Q-npeo6paso0BaHuemM Nepexog or copa AX’B kK caoBy 
AB'—"B, rye g<t<n—q. B cnyuae, korya mH60 A suo B mycToe, JH- 
Hefinpm Q,-mpecOpa3s0BaHHueM HasbiBaeTCA TOT %e Mepexoh mpH Oovee cua- 
6nIx ycoBuax: g/2<t<n—q. B jaapneiiimem mpl Oyqem MpeAnouarath, 
arog 212: 

Onmpegenenue nepuoxuyeckoro MH ycuOBHO NepHuoaH- 
ueckoro caospa. IlepuonuuecKHM CJOBOM _ Ha3s0BeM CJIOBO 
Buna X?, rme t—HeKOTOpoe HaTypasbHoe NCO; X OyeM Ha3biBaTb Me - 
puogom copa Xt,at—eronoKkasatTeaem. Hasopem yCJOBHO-NepHo- 
WuueCKHM CJOBOM MponsBefeHve X, Xo...Xz, CCIM Karkfoe X; aMueH- 
HEIMH Q,-TpeoOpa3s0BanusMH MOXKHO MepeBecTH B cyIOBO Bua u; XV; TAK, 
UOMO AW pay a Domine i teen fee neop, e Is 

Hasopem copa X; yCoOBHBIMH NepMogxamu copa Xj,...,Xt, a 
uncno t—noOKa3aTe eM 9JTOFO COBRA, 

Ecau cnoso A umeet puna A,Ay, rye Ay 4 Ay—HenycTble cuOBa, TO A; 
nu A, 6OyemM HasbiBaTh OTPe3KaMu cuoBa A. 
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Onpegeneuue mpuBpexeHuoro caoBa. Cnoso A Ha3bipaeTcA 
IpHBe €HHBIM, CCIM OHO He COKPaTHMO HM HE COMePpAKUT HNKAKOFO OTPE3- 
Ka, MpHBOAUMOrO KpyroBbiMH Q,-mpeoOpasoBaHusiMH K CJIOBY, PpaBHOMy len 
HUKaKOrO OTPesKa, PaBHOTO YCJIOBHO MepHOAMYeCKOMy CJIOBy C MOKa3saTeJIeM, 
OOJIbIUHM eM N— q. 

Teopema 1. Kaacdoe caoso X epynno: U moscno Kpyeoeoimu QQ,-npeob pa- 
306QHUAMU Nnepesecmu 6 NpusedeHHOe CAO6O. : 

3ro nocneyquee MbI OyeM HasbIBaTh IPHBE ME HHOH MPOPMOH CMO- 
Ba X. Ilycrb Ry—xKulacc MpuBeyeHHEIx copM copa X. 

Teopema 2. Ecau xomsa 6ol OOHO C060, COdeEpscaimecca 6 Ry, He pasHo |, 
mo u Kancdoe He paeHo |. 

Onpegemeuue OCHOBHOrFO YCMOBHO-MepvOMHUYECKOLO CiO- 
Ba. YcOBHO-Mepvoszuueckoe cm0BO X, Xe... Xz Ha30BeEM OCHOBHDBIM, eCJIH 
Kaxkblii yCJIOBHbIi nmepHox X; ABMACTCA HEMYCTHIM MPpHBeeCHHbIM CJIOBOM H 
t — HaMOO/bIIMH M3 BOSMOMKHbIX MOKasaTe eH STOFO CJOBA. 

Ilyctp X,Xq...X¢ u YY... Y+—OCHOBHBIE YCJOBHO-MepHoquyeckHe 
cloBa C OAMHAKOBbIM MOKasaTesieM. Ha30BeM HX 9IKBUBAMCHTHBIMH, 
€CJIM CYWECTBYIOT TaKHEe CJIOBA Uy, Vj, Ug, V2g,..-,Ut, Us, TO U; Y; vjERo, 
nie == 1) uyop te 

BpegzeHHoe OTHOUICHHE SKBKBaJIEHTHOCTH pedJIeKCHBHO, CHMMeTPHYHO UH 
TPaH3HTHBHO. 

O6osHauum uepes Ly,...x,,rme X,...X;—OCHOBHOe yCJIOBHO-NepHosnyec- 
KOe CJIOBO, KIaCC OCHOBHBIX YCJIOBHO-MepHOAHYeCKHX CJIOB, 3KBUBaJICHTHBIX 
cNoBy X,... Xz. 

Teopema 3. Ecau A— ccnoeHoe ycaoeHo-nepuoduxeckoe caoso, mo A=! 
MAKICE YCAOBHO-NePuodu4ecKoe CACBO C Mem see noKasameem. 

Teopema 4. Ecau AB — ocnoeHoe ycaoeno-nepuoduueckoe caoso, mo BA 
MAKE OCHOBHOE YCAOBHO-NepuoduUUecKoe CAOBO. 

Teopema 5. Kascdoe ycroeHo-nepuoduueckoe caoeo X,...X4 codepocum 
nepuoou1ecKkoe CAO6O C noKasamenem, He MeHoWumM “em min [t, g/2]. 

STO yTBepxKAeHHe MPAMO BbITeKaeT H3 OMpeWesIeHHA YCJOBHO-nMepHomnyec- 
koro cyiopa. Ecam B cope X,...X;z Bee copa X; pa3snMuHbl, TO ero 
MOKHO epeBecTH B MepHowMueckoe csoBpo X! Tak, TO Kaxgoe X; 
MepeBOwUTCcA Bu; XU; WMHeHHbIMH Q,-mpeoOpas0oBaHuamu. Ho B TaKoM cuyuae 
XOTA Obl OMHO cIOBO X; MOKHO COAepxKaTb YCMOBHO-MepHomuueckoe CuJO- 
BO C NOKa3aTeJIeM, H€ MCHbINHM ueM G/2. 

V3 nocaelHelt TeopeMbl BbITeKaeT, UTO OCHOBHOe yCJIOBHO-MepHosuyec- 
KOe COBO C MOKasaTesiemM ft TakxKe COJepKUT XOTH Obl OMHO MepKosuyecKoOe 
COBO C NOKa3saTeJieM, He MeHbIIHM 4em min[t,g 12]. 

Teopema 6. /Tycmo A u B—ocHosnole YcaoeHo-nepuoduxecKkue cCAoea C 
OOUHAKOGLM NoKasamenem, He MeHbWUM gq, npuwem A umeem eud A,C, a B 
umeem eud CB,. Ecau C codepotum ne menee “embipex YcaosHolx nepuodos 
caoea A u He meHee uembipex YCAOBHbLX nepucdoe caoea B, mo Kaaccot La u Lp 
coenadarom. 

Teopema 7. Iycmo A u B—ocnoeHole ycaoeHo-nepuoduueckue CA0ba C 
nokasamenamu, He Menowumu g, u KAaccoh La u Lge pasaudnot. Ecau caoso 
A umeem eud AC, a caoeo B umeem gud CB, u C— codepotum ne me- 
Hee J YCAOBHELX nepucdoe caoea B, mo npusedennaa dopma caoea A,B, npu- 
Hadnencum Kaaccy La. 

JIpe mocuieqHue TeOpeMbl CBa3aHbl C TEM, TO BCE OCHOBHbIC yCsOBHO- 
M€pHOAMYeCKHe CMOBa C MOKa3saTeJIAHMU, He MeCHbUIMMH 4YeM g, MOryT OBITb 
YaCTHYHO yMOpxAROUeHbI CyleyioulMM OOpasoM: G6yeM TOBOpuTb, YTO OCHOB- 
HOe yCJIOBHO-nepHomuyeckoe ciopo B IpewecTBYyeT OCHOBHOMy ycuo- 
BHO-NepHomuyeckomy cuoBy A, ecu Knaccpht Ly, u Lg pa3nuuHbl, cmoBpo A 
uMeeT BH A,CA,, a cnopo B umeet Bug B,CB,, rye C COJepxKUT He MeHee 
q YCAOBHEIX NepHozoB cosa B. 

3amMeTHM, YTO YCJIOBHO-mepHonuYecKoe CJIOBO ¢ MOKa3aTeNeM nN paBHo | 
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B rpynne Y,. Tak Kak Bce MepHoyuuecKHe cyIOBa Cc MOKa3aTeeM n TaK2xKe 
‘ABIAIOTCA  YCJIOBHO-Me€PHOAM4eCKUMH, TO COBOKYHHOCTb BCeX paBeHCTB 
“(X,...Xn=1, rue X,...Xn—mpousBombHoe ycOBHO-nepHogzutecKoe COBO 
oOpasyeT CHcTeMy onpeyenmoulux cooTHOWeHHH xa rpynnp W,. Moxxo, 
OMHaKO, MOKasaTb Ooslee CHJIbHOe YyTBepxKJeHHe. 

Teopema 8. Cosgokynxocmb ecex paeencme euda X,...Xn_,= 1, 2dc 
X,...Xn—NpouseorbNoe OCHOBHOE YCAOBHO-nepuoduuecKoe C060, ABAKEMCA 
|cucmemott onpedensrowmux CoomnoweHut epynno Uy. 

Beakoe paBHoe eQMHUIe COBO KakOi-1H60 rpymiibl, 3ayaHHow oupexensmio- 
| U\HMu COOTHOWeHHAMH BHa A; = 1, Moxer GObITb MOdyyeHO, MO TepmMuHO.O- 
tun Taprakosckoro, Kkommo3nuvet cop A;, OOpaTHBIX MM CJIOB H WHksmMuec- 
| KMX TlepeCTaHOBOK 3THX CJIOB. STO 3HauNT, 4TO Kaxkmoe cioBo JiuKa mMoxerT 
| ObITh MOlyyeHO H3 MyCTOrO ClOBa, BO-MepBbIX, Mpeo6paso0BaHHAMH TIO cxeme 
XY — XuY, rae u éct6 mu60 A;, mM60 O6paTHoe emy culoBO, “HOO WHKIM- 


-yeckaad mepectaHoska cop A; u Ap’, 4, BO-BTOPbIX, COKPallleHHAMH. 
H3 pa6or Taptakoscxoro (1) MoxKHO H3BuIedb creLyloujul pesysprar: 
Teopema 9, ITycmb epynna onpedenena KoHeuHolm uUnu OeCKOHe4HOLM 
4UCAOM onpedeanoUuUux CoomMOWeHU Buda 


Ay Ag. « Aiz = 1, LO, 


IIpegnouoxumM, uro cpenqu cop Ay... Ay; comepsKaTCA BCe HX WuKIMUeC- 
KHe II€pecTaHOBKH H OOpaTHble COBa H YTO HH OJHO 3 AByX coB A,; i 
Agj He MO KET MOMHOCTHIO HCUe3HYTb MIpH coKpameHuu cuioBa A,; Asj. Torga 
Kaxkjloe HelmycToe HM HecOoKpaTuMoe cmoBpo jJluKa A MoxeT ObiITb NMosyaeHo 
TaKOH KOMMO3HIMeH COB Ay;... Ay; , ¥TO MOCMe coKpailjeHuli B cope A co- 
XPaHHTCA XOTA Obl OMUH U3 OTPe3KOB Az;. 

Teopema 10. Kastdoe nenycmoe u Hecoxpamumoe caoeo J[uKa epynnot 
YW, moocem Oolmb noay4eHo nymem maKoll KOMNOZUYUU OCHOBHOLX YCAOBHO-Ne- 
puoduueckux canoe Ay;...Anz C noKasamenemn u nepucdamu Aj, “mo KanCObLe 
OBA YCAOBHO-NeEPUOOU4eCKUX CAOBA, BXOORLYUX 6 KOMNOBZUYUIO, CoKpatyatorncs 
63QUMHO He OONee “eM HA G YCAOCBHOLX nepuodos. 

inex oka3aTeJIbCTBa 3TOM TeOpeMbI 3aksIOUAeTCA B MepecTpolKe Npous- 
BOJIbHOM KOMMO3HIMH HelycToro HM HeCOKpaTuMOro CjIOBa B TaKylO, KkOTOpaH 
YROBJIeTBOpHeT TpeOOBaHHAM Teopembl. KaxaoMy HeCOKpaTHMOMy C.JIOBY 
NPUMMChIBaeTCA HeKOTOPbIM OOpasoM UHeKc. SaTem OepeTCH MpOusBOJIbHaH 
KOMNO3HMILMA Hemycroro H HecoKpaTumoro cyioBa JIuka A rpynner Y,, cocras- 
JIi@HHad W3 OCHOBHBIX yCJIOBHO-MepHosuyeckHx COB Ajj. . . Ani - 

JlokaxKeM, 4TO [Ba TakHx copa A’ u A” coKpaTaTcA Mexy cobs 6o- 
Jiee 4YEM Ha Gg YCJIOBHbIX TMepHOoB. 

[Ipumenaa wemMmMy TapTakoBcKoro, MbI MOxKeM MepeCTpOuTb KOMMOSHIHIO 
copa A Tak, 4TO BO BHOBb MOJVYeHHOM KOMMOSHILMM BCTaBKH CloB A’ u A 
CaleLyioT HeMOcpesCTBeHHO pyr 3a pApyrom. Torga Bo3MO2%KHO JMO0, HCnOUIb- 
3ya Teopemy 7, 3aMeHNTb KOMMO3uIIMIO cm0B A’ u A” OJHHM yCJIOBHO-1lepHo- 
MYeCKUM CJOBOM, JIHOO 3/IMMHHHMPOBaTb KOMIIO3HI{HIO CJIOB A’ u A’, 3aMme- 
HAA 3TH YCJIOBHO-NepHoynueckHe CNOBa JpyrHMH yC/JOBHO-NepHOAM4eCKHMHU 
CJIOBAMH C M@CHbIIMM UHeKCOM. 

M3 teopem 5, 9 u 10 cumenyer: 

Teopema 11. Bcakoe nenycmoe u necokpamumoe caoeo J[uKa codepxcum 
ompe30K, séeasotuulica nepuoduuecKum CAO6OM C noKasamMeNeMm, HE MeEHOULUAM 
4em q/2. 

Tak kak g > 12, To 9TOT NoKa3aTewb He MeHbue 72. 

Jaa Toro uTo6bl WpHATH K OKOHUATeJbHOMY pe3yJIbTaTy, MOCTaTOUHO 
UCHO/b30BaTb OHy padory Apilona (7), B KOTOPOM CTPpOUTCA NOCMEMOBATe Jb 
HOCTb M3 TpeX CHMBOJIOB Taka, YTO B Hel He COfepKUTCH HNKAKOFO Tle- 
puoquueckoro OTpe3ka C MepHofoM, He MeHbIUHM 2. 

M3 ckaganHoro Bbile caczyeT, uTo Kaxkgaa rpynna U, ana n >72c 


3 oOpa3yiollHMH OecKOHedHa, 
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OxnHako, cileqya cnoco6y ApuioHa, MomKHO mMocTpouTb Moce_oBaTeJb- 
HOCTbh H3 2 CHMBOJIOB, He COMep2xKalllyio MepHosuuecKoro OTpeska, C MOKa3a- 
TeJieM, He MeHbIuMM 3, OTclofa MOXHO g3akJIOUNTh, TO rpynua WU, c 
2 oOpa3yiolluMu fia n> 72 TakxKe GeckoHeuHa, 


[ocrynuao 
27 V 1959 
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‘B.A. TaptraKxosexnu it, Hes. AH CCCP, cep. Matem., 13, N2 6, 483 (1949); Marem. 
c6opH., 30 (72), 39 (1952). 2 C.E. Apmwou, Marem. mpocpem., N2 2, 24 (1934) 


752 


Jlornaygn Akagxemun wayr CCCP 
1959. Tom 127, Ne 4 


MATEMATHKA 
B. M. COJIO0B 


O BbISHCJIEHHM KPATHBIX HHTEPPAJIOB 


(II pedcmaenreno axademuxom H. M..Bunoepadoevm 25 VI 1959) 


B wactoasuleh paOoTe WIA NONyYeHuA KBaspaTypHbIX POPMyJ! NpPHMeHALOTCA 
MeTOJbI, paspa6oTtaHHble H. M. Kopo6osnm (7, 7). Kpome toro, cymjecTBeHHO 
HCNONb3yIoTCA pesyibTaTE! Uenra nu Uena (?) B copme, CxXOMHOH Cc TO, KOTO- 
| pas lpuMenena B paOote Xcy u Jluna (°). 
| Beroly B JatbHeltuiem dyHKunu f(x,.., Xs) UpeqwonararorcA mepwogu- 
yeCKHMH cC MepHOOM, paBHbIM eUHHIe MO KaxKOH U3 fepeMeHHbIX, H 
pa3laralouluMuca B aOcOJIOTHO cCxOjsauMlica px Dyppe: 


co 
Ss ; 
Pes tn he) = ib C (my,..., Ms) exp [2ni(m,x,+ +--+ +msxs)I, 
EE EON i, =—oo 
[oe) 
ois Dy (HD y pare YILR) I 
Dagan Mm ¢==— 00 
TlonoxuM 
S| (1 Y i : 
De(tiy-ney Xs) = 2b \ ape UC (tha. «5, ttg) exp [21M xr aie 


vcr? * 


| 
rye v= ane Nee. a > o3HauaeT CYMMHpoBaHhe moO BCeM HaOopam 
vor? 
(t7,,..., Ms), AIA KOTOPBIX v <7. 
Ilycrb N >s—npoctoe uucio. Briepem touxn M, caezyroulnm cioco- 


60M: 
Mn= (9 Gree By) a2 NG (1) 


Teopema |. JIna qgynkyuti f (x,,..., Xs), yOoenemeopatoujux YCAOCEbLUIO 
Jlunuuya nopsaoKa 4<1 


WF (eases Me) f (eines Xs) } KL Cp* np (4p = 4)? wn Hs te SO 


CnpaeeOnusa olYeHKa 
ta 
0 


ede A 3aBucuINm MOAbKO OM S. 
Tloka3atTeabcTBo. CormacHo Teopeme Yenra u Uena (*), aBuiaromenca 


o6o06meHHeM TeopembI SurmyHya (°), CMpaBeJIMBO PaBeHCTBO 
MEE ae Se Wie wks) Thi, a Ae CAT %, 
rae |9(x,..., Xs) <1 Hu A 3aBHCHT TONbKO OT S. 


N 
aN AN Gai Sib een Sky 


ante 
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Orciowa B cHuty (1) nonyuaem 


N 1 1 
IRvl= |e DF(M)—\ + \POa... din... dia] < 


| vy \s nN foo; Mant... mns GA : 
JU= SS) Cm,....m >} exp | 9, Sole (2) 
n=1 


ime X’ o3HayaeT CyMMMpoBaHHe MO HaOopaM (My,..., Ms) += (0,...,0) 
Tlonomxum r= N. 3Sameyuad, 4TO Han6obWUMh OONIHH enuTenb HCE 


sald 7 
y,..., Ms B CYMMe 2 He Jlemutca Ha N, 4 nomb3yscb pesymbTatamu A. Beli- 
v<N?2 
ia (°), nowyuuM 


a + ye. eee — 
S| exp [ri see I)VN. 
n=1 

Torga u3 (2) cneayer 


=) 


DER Mile Ti v<N? 


(i= a) C (my, Mee we? (3) 


4TO H J\OKa3bIBaeT TeOpeMy. 

3aMeTHM, TO OWeuKa (3) H Hocsedyioulad olleHKa (4) cpaBeQVIMBbI H AA 
(PYHKUNH, HMeIOWMX pacxofauiMeca pxgpt Pypbe. 

Teopema 2. Jaa dynkyuli f (x1,..., Xs), UmeIolUux oOepanuuennole 4acm- 
Hole NPOUS6OOHbIe Nepeozo nopsAOKa, Chpasedauea oueHKa 


ie 
(2: 1 


N 
pnererea regener TCU 


n=] 


(s—i)o 


ae 


A,B 
gy ia 


ORK ag x5) 


i |S BG HL 9). 


ede A 3aeuUCUM AULb om s U | 


Jloka3aTesIbCTBO MpOBOAHTCA Tak %Ke, Kak MOKa3aTeJIbCTBO Teopembl |. 
Ilyetb Tenepb 9 (Xj,...,%s;) — mo6aa PyHKUNA, pasaratollaca B aGcowtoT- 
HO CxORautMHcA pa Dypbe: 


foe) 
@ (Nah, ee) ee St b(m,,...,Ms) exp [2nd (m,x%,+...+ msxs)], 
if OAD mM, =—0Oo 
(oe) 
g’ = > LD (its eeniy 
Gili cis M,=—00 


PaccMoTpuM cbyHkunu, Koappunnenth! Pypbe KOTOpHIX MpH m,+ + - 
+m: =v < N? (N >s—npocroe wcn0) yqoBmeTBOpsAIOT yCOBUIO 


VC (gy) 2, Mg) | ie Oita arte) | 


rie k — a6couloTHad KOHCTAaHTa. 


Teopema 3. aa dynxyuli f(x1,...,%s), YyOoeseMeOpPAIOLUX YCAOBLLIO 
Jlunuuya nops0Ka «<1, cywecmeyem odux u mom ote Habop us N move ma- 
Koll, 4mo cnpaeedauea oueHKa 


J 1 N 
; ' 
NF (bes Xs} dx,...dxs— = SI F(Qn) |< ae 


| 0 0 ji) 


CA 
Nae 


1 


Teopema 4. J[aa dynkyut f (X1)+.-, Xs), UMEIOWUX O2paHuueHHole 4“acm- 
ApPOuseoONble Nnepeo2o nopsOKA, cytuecme yem oduUH u mom ose Habop 
N mouwek maxoti, amo cnpasednauea pik i 


Tm a 


vies Hs) dxy> dep , F (Qn) 


rg ——l 


(s—1) ko’ + A,B 
I< N 


| loxaxxem tTeopemy 4 (Teopema 3 joKa3prBaeTca aHaslOrHuHo). 


‘ n na nas— 
BpiOepem Qy = (ar ae sh ), rye a—vwro60e wesoe uncao. IIpu- 


INE UN Re REIN 
jHan Teopemy Uenra nu Uena ananoru4no Tomy, Kak TIpH BbIBOse opMy- 
t (2), nowyuHM 


[Rul S 


Jul 
2 Olina. Ms) x 


ver? | 
. m-+me2a+...+m, a a x 2] | 


N 


| aii r=N. QOosHauum yepes R(a) Belpaxenne 


N Be 

R (a) =D} (1 a ar) b(my,..., Ms) 3 exp [ani eg Meee + m,a n| | 
vce tS = N 
-BOCIOJIb3yeMCA TeM, 4TO 


| N 
. ' 4 
min |x| <a Ql 
1XSL<N ed 


| Tak Kak cyMMa 
|} ale po waited. Pm at (N, ecu JN. (nye aoa ace). 
— Y) exp | 2ri n| = (5) 
n= N lo, ecu N7 (m, +... + m;as—), 
‘erla HeOTpHaTebHAa, TO 
min R(a< 
1<a<N 
Bex Sue +ma+...+mae— 
i Ss . it HL Oilers 
i a lees) ee Dis Dyes 2: i N ss n|: (6) 
vc N2 9 a=in=1 


OCKOJIbKY B CyMMe >) 4HCAa mj,...,m;, N B3auMHO mpocTH, TO npu 1< 
vc N?2 
(a<N uucno pemenui cpaBHeHua m, + m,a+...-+m,as—! =0 (mod \V) 
» mpepocxoguT s—1. Yuuterwasa (&), 43 (6) nomysaem 
Ways s—1) ko! 

min R(a< x tr pH — zr) Bie tm) Niet (7) 
vVa<N 
1OpaB Takoe Q, es KoTopoM R(a) RocTuraeT MHHMMyMa, H3 copmyw (4) H 
) momyyaem yTBepxKeHHe TeOpeMbl. 


an att e 
Jlerko BuxeTb, UTO Tp? Qn= aa aes a HeJIb3A HaliTH HaOopa We- 
IX WCE (Q,, Qe,...,@;) TakOrO, ITO ANA Bcex PyHKuMH f (x,,..., Xs) UMe- 


1 ObI MecCTO OLeHKAa 


(irae emily 2 


S A,B 
— i GC iiiyadas Ms) | > « 


~T 


on 
on 


i 
t 


JleficraurebHO, B39B (yHKUMIO f(x1,..-, Xs), Y KOTOpoH C(m,,..., Ms) = 


MpH ma,-+...+ msa;5£0 (mod N), nonyuum 
Ss N 
heey y 4 A MiyGy oo. ie 
aie (1p) C\(tt, 2. , 915) PF ean Ez errors fan nat > |i 
vc N? n=1 
a / i) Ss 
ay ee | C (my,...4ms) |. 
y<N?2 A 


SameuaHue. HerpyfHo NoKka3aTb, YTO OObIUHbI MeTO PaBHOMePHb 
CeTOK IIpH MpvOHxXeHHOM BbIUHCeHHH HMHTerpasOB OT (PYHKIMH, HMerOLI 
OrpaHHueHHble YacTHble MPOMsBOZHbIe Mopayka p>1, MaeT mMorpewinoc: 
ON NS PP \t 


JlevicTBuTeJIbHO, HYCTb 


p+2 
, No 7 y 2 \¢ ’ ; 
SS) hissy He ae (1 — ae) C (my,..., Ms) exp [2ri (mx, + ... + msXs)]- 
vir? 


Mcnowpsya ouenky Ueura nu Uena (°) 


P(X. Xs) ig Sp (ei Ss Xs) a Or), 
movyyHmM upH N = rs 
p+2 
i f ee 
Ry =a (1 — pw) Cites) 


2 
ver 


r 


r 

s ky+...+m.Rk 

x Zr ira 3 exp [2m my ieP ~ Ss S| +. O(r-?), 
eS g= 


Orcioya B cHaty (5) HaxoquM 


J% i 


Ss iG 
_myky +...+m.k ay eG 
Di + Dy exp{ 2nd Se | — J] Dt exp |2at 2 eae 
k= ke=1 fal epaed j 


Takum oOpasom, 
Ryu = Or Py ON 2), 


SaMeTuM, uTO KBadpaTypHad copmysa B padore Xcy uw Jiuna (4), BEB 
leHHad Ma yHKUWH paccMaTpyBaemore kslacca mpu p> 4, yerynaer r 
TOUHOCTH OLCHKaM, MOJysalOWHMCA C MOMOULbIO MeTOJa PABHOMePHbIX CeTO! 
JleicTBHTebHO, B pa6ote (*) 


etal cc 
is) 
8 Faaioulh 


p/s 


N Faas anna 


rye, OVeBH AHO 


TloctynHao 


13 IV 1959 
UMTHPOBAHHAS JIATEPATYPA 


1H. M. Kopo6os, JAH, 115, N 6, 1062 (1957), 2 H. Miike po6os, JIAl 
124, Ne 6, 1207 (1959). 8M. Cheng, Y. Chen, Acta Sci. Naturalium Uniy. Pekine 
sis, (4), 411 (1956). 4L.C. Hsu, L. W. Lin, Sci. Record, New ser., 2, No 7, 215 (195% 
° A. Sy gmund, Duke Math. J., 12, 695 (1945). ® A. W ey l, Proc. Nat. Acad. S 
Washington, 34, 5, 204 (1948). 
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Jloknago Akayemun nwayr CCCP 
1959. Tom 127, N 4 


MATEMATHKA 


B. Tl. XABUHH 


O CKOPOCTH POCTA ®YHKUHM KJIACCA H, UW OB YMHO)KEHHH 
MHTEFPAJIOB THITA KOWM — CTHJIBTbECA 


(UIpedcmaereno axademuxom B. H. Cmupnoeom 16 1V 1959) 


|. Ilyetp } = }(r) — MOHOTOHHO BospacTaroltlad HEMpepbiBHaA MOO*KUTEIb- 

a PYHKUMA, 3amanHaa Ha orpesKe [0,1). CumBonom X, 0o603HauHM COBO- 

MHOCTb BCX peryJIAPHBIX B Kpyre {{2< 1} dyuKuvi f, yoBmeTBopsioulHx 

rmopuio M(r,f)= O (A (r)) (3necb M (r,f) = max | f (re’®)|). Tyctb p>0. Ha- 

0<0<27 

XOJIbKO M@JVICHHO JOJKHA pacTH PyHKUNA h Np npHOmMxKeHHH fF K eMMHH- 

i JIA Toro, YTOOB! HMeNO MecTO BOKeHHe Hy AX, C U Hote? (IIo noso- 

Wy Ollpememenua Kaaccop H, cm. (1), erp. 78.) Orset aa "sTor Bompoc ja- 

hes cnenyiomeh Teopemoi. 

| Teopema 1. /J/lycmo PSUS HOW Te OO ieee eae 
—>0 

p (r)<-+ oc. 

‘tal 

VMupIMH CJIOBaMH, Kaxkpli KJlacc Hp, COWepxKUT CKOIb YrOqHO MejWIeH- 

O pacTyuiwe JO OecKOHeYHOCTH (yHKUMH, He IpwHadexallwe HHKa- 

omy Kulaccy H,, p’ > p. J\oxa3atenbcTBo Teopempl | ocHOBaHHO Ha cylely- 

puyeH JIeMMe. 

| Jlemma. ITycme {Un}n= 0 — nocnedosamelbHocmb HeompuuyamerbHolx 4UuceA, 

ie Un = 0; nycmo g>2. Cywecmeyem nocredosamenbHOCMb KOMNACKCHOLX 4U- 


A Lom Salar makasn, mo 


>) UalEa|< + OO, [Eol-+ >| Sats — En] < + 00, 
n=0 n=0 


> etme “> OO 


n=0 


Jloka3aTeabctTBo Teopemp 1. Ilycts limd(r) = + co. Monoxum 
r—i—0 


4 ; 
ie) . Torqa, Kak slerKo BuHgeTb, lim sup r’w(r)=0. OG6o3HaunR 
wo (r) u—>00 Ose < 
ly = SUP w(r)r", paccmoTpuM CyHKLUAtO ¢(r) De B27) TUG) SEA ere Pa Oe 
o<r<i n=0 


JICLOBATEbHOCTb, O KOTOPOH Wa peub B JemMe. SCHO, TO PE Xz; U3 pa- 


(oo) 
Eo + >» (Eat al E,)2" 


wea=0 


3eHCTBA (2) = 3aksiiovaeM, uTO ¢@ Hs mpH sm000M 34. 


1—z 


)<6< 1; Ha ocHoBaHuu TeopemMpbl Xaycyopda — lOura o@H,, rae p= a 


{ke 


or 


(2), erp. 191). Wrax, npn seakom p, 1<p<2 (a, 3Ha4uT, MpH BCAKON 
p>l) of Haars GApeienee yOequMCH, TO, KaKOBbI Obl HM OblWIt 
0<b<i4 


uucua Py, Po (O< py < po), Hp, 1X2. Hp,. Mycts M uN — natypanpupit 
uucdia TakHe, TO p,/a<1, pxa>l, a=M/N. Ipeqnonoxu, UTC 
Hp, 0 X2C Hy, Tyete f € Apya 0 Xa; Torma f = bp, rae 6 — mpousBexeHnnt 
Busmke, b€ Hp. H He OOpamaeTcd B HyAb; overHpHO, OMY E Hp ya A X78 
a, notomy OYp/MEH, AX; sHauut, >/Y*EH,,, T. e. fE Ap je, A MbI pH 
XOMMM K HeBepHomy 3aKmoueHHIO X30 Hye C Hoye: Bpenem B f/s HOpMy 


2m 


nosmoKuB waa > € As||b|ls = a \ | b (re?) Pad (S>>1); nan fEX, NOM: 
r>1—0\« 


0 
*KuM || f ||, = sup o(r) M(r,f); aaa fEXxOs monoKuM Flas = If lla + 
Omer <t 


+. ||flls. Jlerko Bugetb, uto Hs ~\ X, MAOTHO OTHOCHTebHO BBeACHHOM HOp 
Mbl. B mHomwKecTBe U Hpie BBEEM TOMOMOruIO HHAYKTMBHOTO Mpefesa MocwJe: 
e >0 


JOBaTeJIbHOCTH pecbJIeKCHBHBIX HOPMMPOBaHHbIxX NpoctTpaHcTB H p44, N= 1,2" 
(p > 1) (3). Honyctrum, wro Hp NX, C wh Hyi2. Torga omepaTop BJIOxKeHHS 
€ 


E wenpeppipeH, uTO JerkO yCMOTpeTb H3 Teopemp!l Banaxa — Ulrelinraysa e 

Ef=lim E,f, rae (Ef) (2) =z) O=< 7 <1, peas aA sie lnowaae 
r>1i—0 

opemp!t Bb. M. Maxapopa (*) caefyer Tenepb, uTO Hp 1 X,C Hp+e, Mp He: 

KOTOPOM &, > 0, 4TO mMporuBopeyMT AoKasaHHOMy paHee. Ilycth O< p< 1 


BoweHHe Hp \1X,C U Ayre BaeveT BiomKeHHe Hpy A XN C U Hons. 
e> e>0 
(N HaTypasbHoe), aOcypauHocTb KoTOporo upH N > |/p yxe ycTaHoBuJena. 
Teopema | joKka3aHa. 


Sameuaune. Ecuu ’(r) pacrer ocTtarouHO MeJieHHO (HalIpHMep. 


Kin O (Inj 
Hoe uneno N uw dynkuua fEX,0H,, cyuecTByeT KOHeUHBIN mpejes 
6 or 


ms -\), TO, KakOBbI Obl HH Oblin unca w, BE[O,2 cr], HaTypaub- 


lim \ py (re) dre’ (ato JerKO MpoBepHTb); Kpome Toro, lim \ | F(re?®)— 
Geer le OO) r—1—0 0 
f (e)id8=0 ((), crp. 89). Onnaxo f (e’®) Mower oKa3aTbCA He CYMMH- 
pyeMOH HH C KaKHM MoKa3aTeseM p>1 (asTo cmemqyeT u3 Teopempr B. MW. Coup- 
Hopa ((1), ctp. 116; (°)) mu Teopempr 1). 

CXO]HbIMH paccy2KK€HHAMH JOKa3bIBaIOTCA CyIeyIONIMe TeOPeMbI. 

Teopema 2. ITycme p>0. Ecau Q Hy AX, C Hp, mo supr(r)< + 00. 

p’<p 0<r<l 

Teopema 3. Ilycme B—kadacc 6cex O2paHuueHHolx pecyAApHolx 6 eOU- 

HuUdHOM Kpyee dynKyul. Ecau (.) Hp ~X,CB, mo sup h(r) < + ©. 
p>o 0<r<l 
Sameuaunue. Ecan lim }\(r) = -+ 00, To, omupasch Ha OHy TeopeMmy 


pa ih 
2 


0 
Ilanet vu Surmynya ((*), crp. 128), sierko nocTpouTb npuMeppi dyHKuut 
/@X,, He MMeIOUIMX KOHCUHBIX pajlHaJIbHbIX TpPpaHHUHbIX 3HaveHHI HU He 
OJHOM MHOKECTBE MOJIOXKHTEJIbHOH Mepbl, pacnOJIOX%KeHHOM Ha eMHHUHOL 
OKPY2KHOCTH. 


2. B sTOM pa3yese Mbl paccMoTpuM KJIacc K Bcex perysApHbIX B elH 
HM4HOM Kpyre (yHKuuu |, MpeqcTaBHMbIxX HHTerpasom Tuna Kou — CruapTbe 
270 


dg (0 . 
Cae, (2) hi ae (g— HekoTOpad (byHKUHA oOrpanHuyeHHOw Bapnattun) 


0 
HeoOxoqumple HM ocTaTouHble yCOBAA MpHHalexkHocTH dyuKuun f, pery 
AAPHOH B €MHMYHOM Kpyre, Klaccy K Opium HalieHbI B padorax ‘(°,”). 
Crefyloulve TeOpeMbl MOCBAILeHEI PeleHHIO BOMpoca: oOxapakTepH30Bat! 
ae B @MHHHYHOM kpyre QyHKUMH @ TakHe, uTO gbEK; ecu 
VER. 
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Teopema 4. JIycmo {Mn}r°_, — nocaedogamenbHocmb HKeompuyamenbHelx 
wucea, nputem m, = O(logn), limmy, = + co. Cywecmeyem makaa peeyasip- 
noo 
HUA 6 CEOUNULHOM KpYyee, NenpepoleHaA @ saMKHYMOM eOUNUAHOM KpYee PYyHK- 
uuA Dp, “MoO: 


1) oe. 


ihe: 
2) Di x 19 (0) | tn < + 00; 
n=0 
: 1 4 
3) a UN (xoma 3 EK). 
SameuauHnue. B. WH. Cuupnos noxasan, uro KC [) Hs (ip  asBeen= 
0<8<1 
HO, UTO OOpaTHOe BKJIOUeHHe HeBePHO; OMPOBepralollve MpPHMepb!l OCHOBAaHbI 


Ha TOM, "TO KoadipuuverTE dyHkuni ksacca K orpaHuyenbl, a B () Hs 


0<8<1 


-wMeroTcae yHKUMH Cc HeOrpaHMueHHbIMH koaddullnveHTamu, OyuHkuna 


; = obs a ee 8, KOS@PUUHEHTLI €€ CTPEMATCH Kk HYJIO, HO OHA He BxOsNT BK. 


liz Teopempb! 4 MOxKHO cCyleaTb clleayroumu o6wui BprBog. Ilycrh D — ue- 


| KOTOPaA COBOKYNHOCTb HEOTPHUAaTeIbHbIX HEMPePbIBHbIX CYHKIWH, 3aaHHbix 
B CMHHYHOM Kpyre, OOsafalollad TakHMH CBOlicTBaMH: a) ecuu > ED, To u 


MED, rye h—smo6oe HeoTpHaTebHOe YucO; 6) ecau >, ED, . HeNpe- 
;bBHa H O<de(zZ) <4, (z) mp Bcex z,|z(|<1, To },€D. Torga mpuuag- 
JI@XKHOCTh MOLYJIA peryJApHoH dyHKWHA MHOxecTBy D He MOKeT ABJATLCH 


| HEOOXOAHMBIM 4 JOCTATOUHBIM YCJIOBHeEM MpHHaJexKHOCTH caMOH 2TOK (byH- 


KUHH KJlaccy K. 
B jonosHeHve K TeopemMe 4 MOXKHO MOKa3aTb CJleaylollyio Teopemy. 
Teopema 5. [/ycme peeyaapnan 6 eOunUYHOM KpYyee GYHKYUA ~ MaKoO- 


6a, 4Mo > = |g (0) |logn << + 00. Toeda gpEK, ecau moaoxo vEK. 
n=2 


B 3akIoueHHe MpHHOWIY UCKpeHH1O10 OarogapHocTh J. A. Baaumupo- 
BY, KOTOPbIH OKa3aJI MHE MOMOMLb MpH HalHcaHHH 9TOM 3aMeTKH. 


JleHHHrpascKHit TrocyapcTBeHHbIH yHUBepCcHTeT ocryn“vio 
um. A. A. )Kjqanopa 25 III 1959 


UMTHPOBARHAS JIMTEPATYPA 


1YW.U. Il pupBpaaos, lpannunpie cpokcrsa ananuTHuecKHx (pyHKuHH, 1950. 7 A. 3 ur- 
My HJ, Tpvronometpuueckue pags, 1939. 3% Jl. A. Paukos, Tp. Mockosck. marten. 
o6m., 7,413 (1958). *B.M. Maxapos, JAH, 119, N26, 1092 (1958). ®&® B.W. Cmup- 
HOB, )Kypu. JlenuurpagcK. pu3.-Matem. o6m., 2, 2 (1928). ®T.U. TymMapxkuu, Yen. 
Matem. HayK, 11, 4 (70), 163 (1956). * B.T] XasBun, Bech. JITY, No 1, 66 (1958). 
8 N. Bourbaki, Elements de Mathématique, P. I., Livre V, ch. III—V, Act. sci. et ind., 
Ne 1929, Paris, 1955. 


Jloxxann Axagemuu nwayr CCCP 
1959. Tom 127, Ni 4 


MATEMATHKA 


C. Jl. SME JIbMAH 


O 3AMAUNE KOWH AJIS MAPABOJIMUECKMX CHCTEM 
C PACTYLIMMH KOI®®HULMEHTAMH 


(ITpedcmaeaeno axademuxom H.T. Iempoecxum 8 IV 1959) 


Banaua Komm JIA NpOW3BOJIbHBIX JIMHeHHEIX MapaOo/IMyeCKHX B CMBICJIE 
H. T. Terposcxoro cucrem c orpaHMyeHHbIMU KoodPuUMeHTaMH B KJIaccax ObI- 
CTpoO pacTyuux PYHKIMH B HacTOAee BpeMA AOCTaTOYHO xopomo HsyyeHa (?,”). 
Dra 3aMeTKa NOCBALLeCHAa U302%KeHMIO OLHOTO MOAXosa K NOCTpoenHio PyHAamen- 
TaJIbHbIX MATPHIL PewleHuli (:p. M. p.) MapadouMyYeCKHX CHCTeM C pacTYMLMMH C po- 
CTOM IIpOCTPaHCTBeHHbIX KOOPAHHAaT KOSPPHIUMEHTaMH, NOZBOJIAIOWerO PacCMOT- 
peTb BOMpoc O KJaccax KOppeKTHOCTH 3aqauH Komi VIA CHCTeM C pacTyHMMH 
Koa*ppHUMeHTaMH. 

JA yupoweHuA 3anucelt BCe H3JIO%KeHHe BeAeTCA MIA CUCTeM, Y KOTOPbIX 
napa6oulMuecKHt BeC paBeH MAKCHMaJIbHOMY NOpsALKYy AudpepewuupoBaHusA 110 
X1, Xo)... Xn» OpemeneHua HW OGO3HaYeHHA Te xe, 4TO B (7,”). 

1. PaccmotpuymM napa6oumueckyio CHCTeMy 
= a Pe aD he pa PEG, 4s) Dare= Fie eee (1) 


[ki <2b |k|<2b—1 


Byfem npeanouvlaratTb, YTO BbINOHeHbI yCJIOBHA: 

1) CynlecrByet NOJOKUTEbHAA HeNpepHiBHan yHKUHA f (x) Takasd, YTO AIH 
| x | " R, | DePa(ts x)|< Ash (x), |s|<26 | Pa(t, x)|< Aaf (x)e-!I-€ 
Se). 
2) Pp(t, x) uMerot 2b HenpeppbIBHEIX MpOvsBOAHBIX 10 X, TeJIbepoBbIx 
OX BKaXKIOM WnIMHApe Da {|x| Ca, Ot CT}; Qe(t, x) = Pr(t, x) f (x) 


HempepbiBHbI m0 ¢ PABHOMePHO OTHOCHTEJIBHO X1, X%2,..., Xn, —OO <X%;< 00, 
Shes Le eae a6 Ne HeMpepbIBHbI M0 ¢ HW TesbepOBbl M0 x B Dy. 
y pore ae 
3) Ypapuenve det) >) Qe(t, x) (ic)*u2 4 — xB} =O umeeT KopHH i, 
\k|<2b 


BeMleCTBeHHaA YaCTb KOTOPHIX pH |x|>>R ynopnerBopseT HepaBeHCTB 
Rene 28 olen 1 Oe ee i ; : 

Torna y cuctempl (1) cymecrsyer B Il, . mM. p. Z(t, t, x, €), aa KOTO- 
pol cmpapelMBb OWeHKH 


n-+-|m| 


n Sy ihlot 
ID Atak I< Cy ree eee |—< Di |%s — & 4 (¢ =2) a | 


s=1 


eb 
tpi g (2) 


®. Mm. p. Z(é, t, x, &) OTbICKMBaeTCA B Bue 


pany 


= G28 +l Bl Gey, NBs ¥Ody, (3) 


re G(t, t, x —&, y) —Mmarpuua [puna napa6ommueckolt cuctembl 
Ou 


= et (4) 


|Ri<2b 


?—MaTpHla, BbIOMpaeMad Tak, uTOOHIZ Obl0 npn ft >t pemiennem (1). 
Bcusy ycnosuit 1), 2), 3) u paccyaxyenni (1) G(t, t, x —E€, x) ynoBne- 
TBOpAeT HepaBeHCTBaM 


[DED Gti ge eBoy yi 

__ nel n any 2 

PCA aoe yy CSD (rat —e Binet —9 at (5) 
s=1 


M3 (5) u ycnorua 1) c momombo omenoK (+) cnenyer cyllectBoBaHne 
(. M. p. HM oleHKa (2) Aaa Hee. 

Sameuannue |. Ecnu cuctema (1) yqosnersopser ycnosuam 1), 2), 3), 
P(t, x), |R| [2b —1, -nenpeppipunt mo ¢ uM renbyepospl no x B Da 
DIP x(t, x) | <Caif (xO, j <k, to cucrema, compaxennad xk (1), 
umeeT (ph. M. p. Z* (t,t, x,&) (m0 aprymeHtam 1, & O<t<t<T), yyosue- 
TBOPAIOWLy!0 OleHKaM (2). 

Sameyvanue 2. BceciopmyMpoBanuble BbILUe YTBep2K CHA CpaBeLKBBI, 
/@cJIH BMecTO ycoBua (3) MpefnonaraTb, uTO Re (LQz(t, x) (ic)*y2-Wla, a)< 
-<— 6(\o)??-+ yw); mpu sTom npesznomnoxeHve O paBHOMepHOH OTHOCHTeWb- 
“HO X HeMpepbipHoctH no ¢t Q,(¢, x) usmMwHe. 
2. PaccmotpuM napaOoumueckylo cucTemy 
0 
T= Ly Pelt, x) Diu t f(x, 2). (6) 


|R|<2b 


BpeyeM HOBYIO HeH3BeCTHYIO BeKTOP-cbyHKuMIO U(x, t) C MOMOIILbIO pa- 
| BeHCTBAa 


u(x, t) = & oy (x, t), (7) 


re g(x, f) —raqkad BeujecTBeHHad (yHKUMA; TOr4a OTHOCHTeJbHO U(x, f) 
mlosyoHM ypaBHeHne 


2b—1 
f= Dd P(t, yD + Dy Bt x») Dio + 
\{|=25 l/|=0 
Ba DIP; (Coanertttpe yeh igi OMe. GUE ap (8) 
\k|<2b 


IlycTb KoadpuunenTh! cucrempl (8) TaKOBbl, 4TO JIA Hee CyllecTByeT 
. M. p. Z(t, t,x, &), MocTpoeHHad mo meToguKe n. 1; Torga, B cuay (7), 
Z(t, t, xX, £) = exp (g(x, t)— g(é, t)} Z(t, t, x, £) — db. M. p. cucTemp (9) 
(f = 0). 


Ecau Tenepb H3y4aTb HHTerpasbHbId OMepaTop 


U (x, Date (ee, x, E)u(t, +) dé (9) 

B MpocTpaHctTBe Lp, pi), g(x, 4) BEKTOP-PyYHKUNH u(x,t), y KOTOpbIX CyMMApye- 

Ma p-A cTemeHb (byHKuWUMH | u(x, f)| exp eric 1) — k(t) ¥} up TO, B. CHJY 
s=1 


JiemMpr | (?): 


|U (x, t) Ic, H(t), aa, 1) S C || u (x, 7) lp, k(t), @(X, 7)" (10) 


Orcioqa HW U3 cBOMCTB d. M. Pp. CaeyeT paspemMMocTb 3afauu Kou 
win cuctempt (6) B npoctpaHcTBax Mp f,, 1,3, 2, BeKTOP-PyHKUMH u(x, ¢), 
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Mpunalsexauux Lp, xt), (x,t) W.TAKUX, YTO U(x, t)exp is g(x, t)—R(é) 3x4) | 
s=1 


MHTerpupyemMb! M0 Boxuepy 
ty 


|| u (x, t) Mp, en tiing \lw (x, ¢) Ikp, R(t), He, t) dt. 


Ecm Ke cucTeMa, conmpaxeHHaan K (8), uMeeT cb. M. p. Z*(, t, x, &) 
n 


k S a 
Takyio, 4aTo |Dze{Pz(t,§)Z°(¢ +, x, &)}|< Cp expj—e (Et) —c Dy | ws 
s=] 
ow 1 
— €|7(¢ —t) Bah TO pemleHve 3aqaun Kon Aus (6) eHHCTBEHHO B IIpo- 
crpaucTBe Mop,ge. 
Mrak, Hy2KHO BBIACHHTb, HaCKOJIbKO WIMpOKH Te KJlaccbl CHCTeM, JIA 
KOTOPbIX MOryT ObITb BbIOpaHbl Beca g(x, 7), B YACTHOCTH, ObICTpO pacTyulMe 
: 


(Guicrpee, Hampumep, uem R(t) x x4), TaKUM OOpa30M, TOOL! Mpecbpa3s0BaH- 
s=] 

Had cucTema (8) JonmycKasla nocrpoenne *. M. p. OITo OyfeT cfenaHo B cule- 
WLy!OUuleM MYyHKTe. 

3aMeTHM, TO eCJIN WIA HHeEHHOM cucTembl (6) (f =0) nocrpoexHo @. M. p. 
C ONHCaHHbIMH BBbIMIe CBOHCTBaMH, TO M3 HepaBencTBa (10) cuenyeT BO3- 
MOXKHOCTh MepeHeceHHA BCeX Pe3yJIbTATOB (*) Ha CHCTeMBI, O/IM3KHe K JIMHeH- 
HBIM, B MpoctpaHcTBa Mp fz, 4,1, g- 

3. I[pupeyem HekoTOpble KJIaCcbl CHCTeM C pacTYHIMMH KoaddulMeHTaMn, 
JIA KOTOPbIX MPOXOAUT u3IOwKeHHaA BM. mn. 1 wu 2 meTomuKa. 

I. Ilycrb xKosdduunents: (1) ygosmetBopsiotr ycuopuam 1), 2) nm. 1, 

1 


P,(t, x) =0, f(x) =|x|”’ 1. Torna B kauectse g(x, t) MOXKHO B3ATb (yHK- 
ILHIO, HMeIOULYIO MepBble HeMpepbIBHble Mpou3sBorHble mo ¢, 2b HeMpepbIBHbIX 
1 n 
MPOW3BOAHBIX TO %1,%2,...,%_ WM paBHyio k(1—(A,)%—1t) % >) x2 npu 
s=1 
|x| >R; OSt< (1 —8) (Ag), O<e <1; k—npousponbHoe duxcupo- 
BaHHOe MOJOKUTeMbHOe YNcIO; A — NOMORKUTebHOe UYHCIO, BHIGOPOM KOTO- 
poro MO2KHO pacnOpaAqMTbcsA Tak, 4YTOOb! NpecOpasoBanHas cucTema (8) yoB- 
JeTBOpAIa ycnoBuio 3) n. 1. 
Takum O6pasoM, pe3yJIbTaTbl O KOppeKTHOM paspeliuMocTu 3ayqaun Kouwn, 
U3NOKeHHBIE B (*,”), OCTAIOTCA CMpaBe]IMBbIMH [It CHCTeM C pacTyULHMH 
KOSDUUMEHTAMH, eCJIH MOCeHHe yAOBJeETBOPAIOT OleHKaM 


2b—|R| 


[Pa (t, ©) (SC aw ee 


Il. Ecum kosdpuuventsi cucrempl (1) ygoBserBopstor ycnoBuam 1), 2) 
3), TO B KavecTBe (byHKUMH g(x, f) MOXHO B3ATb PyHKUHIO g(x), MMerOLLy10 
HeMPePbIBHble MPOMSBOAHbIe FO Mopstka 2b +1 NO x4, X%,..., Xn, YMOBJETBO- 
parouly!o onenKam | D'g (x) |< 4C;f (x); |7]|<20, rue 7 — He€KOTOPAas, BO3- 
MOXHO JOCTATOYHO MaJlad, MOCTOAHHAA, ONpelesemad TaKHM O6pa30M, 4TOOnI 
nocue mpeoOpasopanya (7) nowysenHas u3 (1) cucrema mpoyomxKana Y)OB- 
J@TBOPATh ycuoBHto 3) m. 1. 

TakuM o6pa30M nowjlyuaeTca cylmlecTBoBanue pemenua s3anqaun Koum 
B Mp, (t,t, g(x), THE poct g(x) yKa3aHHbIM BbIMe O6pa30M cBa3aH Cc poctom 
/(x). Ecam 2xe BpIlonHeHO ycloBue 3ameyanua 1, To 3amaua Koum umeert 
B Mp, (tuts), g(x) CMHHCTBEHHOe pelmlenne. 
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II]. Moxno yaTb Oovslee yacTHbIe, HO sJerue MpOBepseMble, Kak HaM Tpes- 
CTaBJIACTCA, YCJIOBHA CipaBeAMBOCTH YTBeEpxXeHHH Mpesbiqyujero cyan. 
TakuMu OyflyT, HanpuMmep, ycuoBna: 


a) Re( >} Py(t, x)(ioVa, a) < — 8, |oP*J]a[®; Re (Pp (t, x) a, a)< 
Ze — f(x) (a, a); [Pa (ts 2)1< Ad (x), © > 0, [&] = 1, 1s 
Pe (t, x) =; 


— 6) P(t, x), |7| = 2b, umeer 26 orpaHHueHHbIx HeMpepbIBHbIX MPOHSBOAHEIX, 
TeJbepoBpix mo x B Da; P(t, x) umeet 2b HenpepbiBHEIX OrpaHHueHHbIx 


MIpOv3BO]HbIX, leit aout HOX Bae Oats Mes Cap (ea Racer 


‘P,(t, x), |kR| =1,...,26—1, nenpeppipun no ¢t u eben 10 x B D,. 
UepHoBHUKHH rocyapcTBeHHbIit . locrynHsio 
y HHBepcHTeT 3 IV 1959 


LMTHPOBAHHASA JIMTEPATYPA 


Be Th: 


i 7 b M aH, Mavem. cOopx., 38(80), B. 1 (1956). * C.0. 9i#nqenbuMan, 
‘AH, 120, N 5 


58)e 


ae 
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Jloxxayn Akagqemun nayk CCCP 
1959. Tom 127, Ni 4 


rHAPOMEX AHHKA 
C. C. BONT 


O PACMPOCTPAHEHHH NPHJIMBHbIX BOJIH HA MOBEPXHOCTH 
BPALJAPOWENCA )KUAKOCTH MPH HAJIMUHH TPAHHEL 


(ITpedcmaeaeno axademuxom B. B. Myanetixunoim 3 IV 1959) 


OgHopowHad %uAKocTb rayOuHE! A 3anouHseT OacceliH, OrpaHHueHHbli 
BePTHKaJIbHbIMU CTeHKaMH y =O, y=b H BpalllaiolwlMicA OKOJIO BepTHKaJIb- 
HOH OCH Cc yrusoBoH cKOpocTbio ». B OacceHu BiawaeT KaHasl WIMpHHbI 2a, 
paCNOJIOKeHHbI MeprmeHAHKyJIApHO cTeHKe y=O. K ycTbio KaHasla NOLxo- 
WAT JWJIMHHbI€ BOJIHbI, JIA KOTOPbIX 3aflaeTCA uacTOTa o HM pacmpesemenne 
HOPMaJIbHBIX CKOpocTeli B mulocKocTH y =O npu |x|< a. M3yuaetca pacnpo- 
CTpaHeHHe BOJIH B OacceHHe Mexy MuiockKoctamMy y=Ou y=b). 

Bosppimenue €(x, y) e' xxHIKOCTH BO Bpalllaiolemca OaccelHe yoBJie- 
TBOPAeT ypaBHeHHIO 


O26 


a 
= ee pa ee ree (1) 


CoctTaBJisioulan CKOPpOCTH Sead et B HalipaBJICeHHH OCH Y CBH3aHa 

C BOSBbIMIeHKHeEM copmy 10H (MHOXKHTE Jb efat 3HeECbh UB laJIbHeHIMeM onycKaeTca) 
g nO 0g 

Uy = tar (ie 5 — 20 4 (2) 


Ilonmaras, 4To cocTaBasiollad “v, npa y=O mnpepctraBaaetca B BHye 
uHTerpasia Dypbe 


vy(x, 0) = | F(k) et dk, (3) 
= 62 — 4w? 
NOJYYaeM AJIA BO3BbIIUeCHHA 2KUIKOCTH B OacceliHe B cJlyuae “2 = gh 0 
es) ideal) 
6 Oe cos ( x) — 20m sin x pte 
i : : ae * 
G(x, y) = — \ Ses ais, * dn, (4) 
a5 (~ gh sin (2 x) 
rye 
1 Va 5 


B Pe3Sy/IbTATe ACHMMTOTHYCCKOFO aHaJiH3a BbIpawkeHua (4) Aa, ~ 60bIIHX 
3HayeHHH x/a noswyuaem 


ple ya o—n)| 
vee sh [260/ V gh] exp [5 17 = [+ 


S(x,y) = (= 


i b — i Apes 
4 Qn? , 1)" n| nme cos ( b z nn) st 20 V x26? — nn? sin { ; Y nn) 
—_—_— — SE ES eee eee 
g n=1 (4?b2/oh -- n?n?) V 262 — n?n2 as 
— V 2b? — 12x? ae V 202 — n2n® 7 
x [PEAS exp [= ix DER ee (6) 
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Snecb BepXHul 3Hak OTHOCHTCA K x>0, a HHKHM Kx<0. Cymma pacnpoctpa- 
HACTCA Ha WebIe 1, YROBJIETBOPAIOULHe HepaBeHCTBY 


n< (7) 


[leppoe caraemoe (6) aBsseTca BOHOH KebBHHa, CaaraemMbie CyMMbI Mmpey- 
cTaBsialoT Cobo BoHEI IlyanKape. 
Ecsm wiuphua OacceiHa 6 TakoBa, Y4TO 


(8) 


TO B BbIpaxkKeHHH (6) OcTaeTCA JIMUIb WepBoe CaraeMoe. CelOBaTeJIbHO, B STOM 
cayuae BUOIb OacceHa PacnpocTpaHsAIOTCA JIMUWIb BOJIHbI THNa KewbBHHa C He- 
3aTyxXarolleH aMMMJIHTYON. 

Kaxylaa CHCTeMa BOJIH HMeeT OOJIbITYIO aMIVIHTYLY C MpaBOH CTOPOHbI MO 
OTHOLIeHHIO K HallpaBmeHHio CBOero pacnpoctpaHeHun. AmnsMTYLbI BOJH, pac- 
“TIpOCTPaHAIoULAXCA B MOJOKUTEMbHOM HallpaBJIeHHH OCH X, 3HAYHTEMbHO MpeBoc- 
_XOJAT AMIVJINTYAbI BOJIH, paclpOcTpaHAIOMMXCA B OTPHWaTeJIbHOM HanpaBJieHUH. 

Ec B MOJIYYCHHOM PelIeHHH BeJINUHHY W YCTPeMHTb K HYVJIHO, TO JIA BO3BBI- 
-IM€HHA 2KUAKOCTH MPH YCJIOBHH YeTHOCTH PyHKWHH f(k) NOsyuaeTcA CHMMeTpHU- 

HOe JWIA NONOMKUTEIbHbIX HW OTPHUATEJIbHBIX X BbIPAaKeHHe. TakHM OOpasom, Bpa- 
uleHHe OacceHHa HapylllaeT CHMMETPHIO B PaCIPOCTPaHeHHH BOVIH BAOIb OacceH- 
Ha, B pe3YyJIbTaTe “ero NPeCHMYUIeECTBeEHHaAA YaCTb SHEPIHH pacnpoctTpaHaerca 
B HallpaBJICHHH MOJIOKHTEbHBIX X. 
) PaccMoTpHM TakxKe cJlyual, KOrja wHpvHa Oaccelina b TaKoBa, 4TO 


ie (9) 


HM, ClefopateyibHO, B pemeHuu (6) Hapay c BowHOH KewbBuHa uMeeTCA 
ofna Bpouna Ilyanxape. 

Baowa B pemenue MHOKUTeb ef  OTTeAA NeHCTBUTeJbHYIO YaCTb, 
novyuumM pia x >O mocne BBeeHHA HeKOTOpbIX OOosHayeHHH 


C= Ae cos (ax — ot) + Bcos ‘e + 8) cos (Bx — at); (10) 


3RECb 


Axe ] — : |e 


VghI sh [2b0/ V gh] 
pe Qn V o2 — 42 qty 
EV 4w?b?/gh + m2 Vx2b2 — 0? : 
gl + (11) 
6 een V 2b? — x? debi eke 
sep HicEnirdmeanetswatilespremon a) Ke 
8 = arccos Le 


V 7202 + 4w? (x26? — 7?) 
TIpenctapiaa € B Buse 
€=C, cosot + G sino, 
nonyuaem JWid onpefesenua [KoopyunatT amMdu~pomuyeckux TOWeK CHCTeMy 


ypaBHeHun 


Ae-*¥ cos ax + Bcos ( = 3) COSI y=. 0, a9) 


Ae-t¥ sinax + Bcos (e -o 8) Sipl px 0, 
765 


L on) 
et 
hs) 


IIpegnomaraa, uro Kosddbuuuentps) A u B OTMMYHbI OT HYyJIA, HAXOHM 
H3 3TOH CHCTeMbI aOCIHCCbl AMPHAPOMHYeCKHX TOK 


kon = gp (13) 
Op AHHaTbI 3THUX TOUCK OnpeWe IAOTCH W3 YpaBHe Huw 
(—1)" Aeon + B cos (= + 8) =0. (14) 


KoTHavbHble JIMHHH SABJIAIOTCH TeCOMeTPHYCCKHM MeCTOM TOUCK, AIA 
KOTOPHIX YIOA ©, OMpeweAeMbI U3 ypaBHeHHA 


Ae’ sin ax + B cos (= ae 3) sin Bx 


=tg¢ (15) 
; TY 
Ae~Y¥ cos ax + Bcos Gx ae °) cos Bx 


D 


[] iE 
~ OQ 0 GO IK 20 1530 180 210 20 270 300 330 360 390 420 450 120 150 160 = 
Puc. 4 


COXPpaHAHeT MOCTOAHHOe 3HaYeHHe. Hakouel, JIHHHU paBHoHu aMILWIHTYAbI Ipoxo- 


AT Yepe3 TOUKH C OAMHAKOBBIM 3HAYCHHeEM BeEJIMUMHBI ve + G. 

Pemas ypaBuenne (14) rpacdbuuecku, NpHxXOMM K 3aKJIOUCHHIO, UTO B 3aBH- 
CHMOCTH OT COOTHOMeHHA KOappuluMentos A, Bu 6 MoryT BCTpeTHTLCA CuTy4aH, 
KOrla AMPHAPOMHMYeCKHX TOUeK BHYTpH OacceltHa He OyyeT. MoryT 6niTb H TakHe 
cuy4av, KOra WMeeTcAH OeCKOHeuHaA MOCJIELOBaTeJIbHOCTh aM*uApOMMyeCKHX 
TOUeK, aOCILMCChI KOTOPHIX ONpexemaioTcA opmyson (13). pu Hexoropprx coor- 
HOWeHHAX Mexky A, B u 6 umeetca OecKOHeuHaA MOCIeOBaTeIbHOCTh am(pH- 
JPOMMYeECKUX TOUeK, AOCILMCChI KOTOPHIX COOTBETCTBYIOT JIMLIb UETHBIM WIM HeueT- 
HbIM 3HaYeHHAM 7 B Copmyvie (13). 

Tako NpuMep Id NOJYCyTOUHBIX MpHJIMBOB H306paxeu Ha puc. | uw 2. Jina 
pacueta IpHHuMasochbb = 1500 km, h = 50M, a = 100 km, w = 7,2 - 10-®cos 30°. 
Jlanee MpHHUMasOcb, YTO HOPMaJIbHbIe CKOpOCTH Mo moMmepeyHOMy cCeyeHHIO 
KaHaJla OJMHAKOBbI HW paBHpr V, = 4 m/cek. Puc. | uso6paxaet Bux KOTH- 
QaJIbHbIX JIMHUM B MpAMOYFOMbHUKe CO CTOPOHOM, paBHOl paccTOAHMIO MexKLy 
aMPUAPpOMHYeCKHMH TOUKaMH. KoopyuHaTe! amcHapomuueckoit TOUKH X%) = 


=15,64-10° mM, y, = 4,97 - 10° m. Puc. 2 n306paxkaeT oxpecTHocTb ampHazpomu- 
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NeCKOH TOUKH B Oovlee KPyMHOM MaculTaGe (Ha uepTexKaX B3sATbI Pa3Hble MaClITa- 
bI 10 BEPTHKaJIM MH TOPH30HTaJN). 

Hs ueprexel BUHO, UTO pacmpocrpaHeHue MPUWJIMBHBIX BOJH BJOb Gacceit- 
jHa TIPOHCXOAMT TaKHM OOpas0M, 4TO YaCTH TpeOHA BOVJIHbI, MPHMbIKarollHe K 
cTeHKe Y = 0, CHIbHO OTCTAIOT B CBOEM JBYXKEHHH OT JBH>KeHUA TeX YacTelt rpe6- 
HA, KOTOPbIe HaXOAATCA OKOIO CTeHKH y = b. BOnu3H amcpuszpomuyeckol ToU- 
KH HaXOAMTCA «TOUKA paszeneHua» B. [locme toro kak rpe6eHb BOJHbI, MPOuAA 
NOC€LOBaTeJIbHO MowoxKeHHA EF nu GH, npuuan nomomwenHe ABD, uacrb ero 
| AB, coequHuBuiucb c yacTbio rpe6xa OB, ormuyaroulelica mo dase Ha 360°, 
| OOXOAMT BOKPyr aMuApomuyeckolt TOUKU, MPHHUMasA NOCMeOBAaTe/bHO MOWOx*Ke- 
Hua OL, OM, ON u OBC. Uacth rpedua DB, coequnusuiucs c rpe6uem BC, 


Puce. 2 


OTAMUAaIOULMMcA 10 (pase Ha 360°, mposommaer cBOe ABYKeHHe, NPHHHMasA Mm0C- 
JleqoBaTebHo nomoxKeHHA PQ, RS,... [pu stom rpe6eHb BHOBb BBINIPAMMIAeTCA, 
MOCKOJIbBKY 4aCTb eFO, MPHMbIKalolllad K CTeHKe y = 6, ABuxKeTCA OnicTpee yacTH, 
mpuseraoulel K creHKe y = 0. B nexoToppii MoMeHT BpemMeHH rpeGeHb BOJHEI 
CTaHOBHTCA MPAMOJIMHeCHHBIM HM MepMeHAMKYJIAPHLIM TpaHHuamy = Ouy =|, 
mocwie Yero PaCcCMOTPeHHbIM Mpolecc noBTopseTca BHOBb. Ha puc. | myHKTH- 
POM HaHeCeHbl JIMHHM paBHOH amnuuTyAb1 HavOoubume amnmuryyb HaGvto- 
JaioTcA BOIM3M rpaHHupi Oaccehna y = 0. 

3aMeTHM, YTO B CTOpOHe OacceHHa, COOTBETCTBYIONLeH OTPHWLaTebHbIM x, 
B JAaHHOM IIpHMepe amuypomuyeckux ToueK HeT. PaccmMoTpeHHpIli WpuMep NOL- 
TBEPK1aeT BOSMOXKHOCTH CYWIECTBOBAHHA TOK paseeHHA, BCTPeyarOHxcH 
Ha KOTHaJIbHbIX KapTaX Pa3JIMUHbIX ABTOPOB. 

B saks04ueHHe OTMETHM, He MPHBOAA BHIYHCIeHHH, 4TO B Ciyuae 07?7<4u 
ACHMMTOTHYeCCKHH aHaJH3 POPMYVIbI, aHaNOrMUHOH (4), aeT JHUIb OMHO Cylarae- 
Moe, COBMafaroulee C MepBbIM CJlaraemMbIM (bopMyuvibI (6). Takum 06pa30M, B 3TOM 
clyuae BOJHbI [lyaHKape OTCYTCTBYIOT H MMEIOTCA JIMLWIb BOJHbI KeapBuna, MpH- 
yeM aMIMINTYAa BoHE KeibBuHa, PaclIpOcTpaHsAIOWelcA B OTPHWaTeJIbHOM Ha- 
paBJIeHH OCH xX, ObICTPO YMeHbINaeTCHA C BO3PacTaHHeM IWIHPHHpI Oaccelina 0. 


Mopckoit rugqpopusnuecKHit MHCTHTYT Tloecrynust0 
Akajemun Hayx CCCP 26 III 1959 
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Hoxxagp Axkagemun nayr CCCP 
1959, Tom 127, Ni 4 


THIPOMEXAHHKA 


B. HW. AABbI,IOB 


K CTATHCTHYECKOH AMHAMHKE HEC)KAMAEMOM TYPBYJIEHTHOM 
KU AKOCTH 


(ITpedcmaeaexo axademuxom M. A. Jleonmoeuuem 20 IV 1959) 


Bosuukarollad Mp OObIIMxX CKOpOCTAX TeYeCHHA MKHIKOCTH TypOyseHT- 
HOCTb, T. €. HEYCTOHYMBOCTb ee MOTOKA NO OTHOLIEHHIO K CJIaObIM BOSMYLLCHHAM, 
ylemaeT TOUHOe pellieHHe ypaBHeHHH THApOLHHAMUKH JIA NMOMOOHBIX Culy4aeB 
He TOJIbKO 6e3Haex*KHO CJIOXKHDIM, HO VW OecnosesHbIM. PetieHHA, COOTBETCTBYIO- 
UlMe HavabHbIM YCJIOBHAM, OTJIMUAIOULHMCA pyr OT Apyra Ha HeEKOHTpOMpye- 
MbI€ MaJIbl€ BEJIHUHHBI, yXKE Yepe3 HEOOJILUINE MPOMEKYTKH BPCMeHH MOLYT CHJIb- 
HO OTJIH4aTbCA Apyr OT Apyra. 

STO 3acTaBJIAeT Ne€peHTH K CTATHCTHYECKOMY OMHCaHHiIO TEUeHHA KULKOCTH 
WM BMeCTO OJHOFO NOTOKa PpacCCMaTPHBaTb Cpa3sy MHOKECTBO HeE3aBHCHMbIX APyr 
OT Jpyra NOTOKOB, HaXOQAWHXCA B TOMKJECCTBCHHbIX WIM AHAJIOPHYHbIX BHELLI- 
HHX YCJIOBHAX. TeueHHe 2KHJKOCTH xapakTepM3yeTcA Torga ompee/AeMbIM 
3THM MHOXKECTBOM PaCclIpeeJIeHHeM BeEPOATHOCTeH Pa3JIMUHBIX PHAPOMHAMUyYe- 
CKHX BeJIHUHH HJIH COOTBETCTBYIOULHMH MOMEHTAaMH, T. €. CheMHHMH 3HAUeCHHAMHU 
COCTABJIAIOMIMX THAPOAMHAMMYeCKOH CKOPOCTH HM UX MpOW3BeeHHU, a TaKKe UX 
MpOH3BOJHbIX. 

Bpi60p MHOXKECTBA JOJKEH TPH 3TOM OMPeeATHCA PeaJIbHbIM Pa3sOpocom 
HavaJIbHbIX YCJIOBHH, MOyualoulHuMcaA Ha onpiTe. Bea HaOsmofaemMaad KapTHHa 
TYPOYJICHTHbIX MOTOKOB 3aCTaBJIAe€T, OHAKO, CUMTATb, YTO CTATHCTHYECKHE MO- 
MCHTbI HM UX XO], BO BPeMeHH OyAyT Mp STOM, B KaKMX-TO Mpelemax, MaJIO 4yB- 
CTBUTEJIbHbI K BbIOOPy HadaJIbBHOrO MHOXKECTBA MJIM Ke OHH CTAHOBATCA MaJIO 4yB- 
CTBUTEJIbHBIMH Yepes HEOOJbIIOH NpOMexKyTOK BpeMeHH. OHH OMKHbI MOSTOMY 
JaBaTb MOJIHOWeHHOe ONMCAHHe TYPOYJICHTHOFO TeEYeHHA KUAKOCTH. 

Taka nocTaHOBKa Bonpoca Huet emje oT PeiHombyca, KOTOpHI, BIpoueM, 
rOBOPHJI He OO ycpeAHEHHH NO MHOXKECTBY NOTOKOB, a 06 ycpeqHeEHHH 0 BpeMeHu 
JIA MOTOKAa, HaxOJAUlerocad B CTalMOHAPHbIX YCJIOBHAX, YTO MpakTHYeCKH TO 
2Ke CaMoe. OHA MPHBOMHT, KaK M3BeCTHO, K (YHKIUMOHAIbHOMY ypaBHeHHIO Ws 
cbyHKUMOHasa BepoATHocTeH ('). Ec 9TO ypaBHeHHe pelliaTb M0 MeTOJy MOMeH- 
TOB, TO AIA NOCMeLHUX NOMyUaloTca AuppepenuvabHBIe ypaBHeHHA, NOAOOHEIE 
TeM, KOTOPbIe paccMaTpHBas PehHombic. 

TlomHaa cucTema ypaBHeHul Ist MOME€HTOB SKBUBaeHTHA (pyHKIMOHAaJIbHO- 
My ypaBHeHui0. OfHaKkO JA TOO, YTOGbI MOXHO ObIIO JOBOAHTb NO KOHILa KOH- 
KPeTHbIe 3aauH, HEOOXOAMMO OFpaHHYHTECA HeOO/bIIHM YHCOM ypaBHeHni — 
yPaBHeHHAMH JWI HH3LIMX MOMeEHTOB. I]pu 9TOM BO3HHKaeT 3aTPYAHeHHe, OOBIY- 
Hoe [IX MOMOOHDIX BOMPOCOB: 4HCIO HeM3BECTHBIX MOMCHTOB, BXOJAMMX B 
BbIACICHHbIC YpaBHeHHA, BCerfa OObIUe, YeEM UNCIO ypaBHeHHi, H AWA Toro, 
UTOOLI NOMYYHTb 3AMKHYTYIO NOCTAHOBKY 3aa4u, HEOOXOJUMO BbIPasHTb «HUI 
HW» BbICLUM€ MOMECHTbI Yepe3 OCHOBHbI€ HMS3IIMe, YHCIO KOTOPBIX JONKHO 
COBMayaTb C YHCIOM PaCCMaTPHBaeMbIX [udpepeHLwaIbHBIX ypaBHeHHH. 

B Kad€CTBe€ OCHOBHBIX BeCJIMYHH, OMNMCHIBAaIONLMX TyPOyeHTHOe TeyeHHe B 
KaxKJOW aHHOH TOUKE, Mbl BOSbMEM CpeHIOIO CKOPOCTh UM CpesHee JaBseHHe, 
3aTeM (OHOTOUCUHBIC) BTOPbIe H TPETbH MOMEHTHI IYsIbCalMOHHBIX cKopocteli H, 
HaKOHEll, TYpOyJIeHTHY10 AMCcHnalMio sHepruu (?). Bce ocTasIbHBIe MOMeHTHI, 
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OAAULHe B YpaBHEHHA WIA 9THX OCHOBHBIX BeJIMYMH, BbITeKaIOWWe U3 OOWLUX 
aBHeHHH PHAPOMMHaMHKH, OyAyT MpHOIM2KeHHO BbIPaKAaTbCA YePe3 OCHOBHEIE. 
Moi OyeM paccMaTpHBaTb pasBHTyIO TyPOyJIeHTHOCTh, Nomyyaloulyiocs pH 
DJIbIUMX 3HaYeHHAX uNCa PetHombyca, HMexA MPH 3TOM B BUY Npexkse Bcero 
yeHHe, OfPaHHYeHHOe TBEPALIMH CTeEHKaMH, H ero CBOeOOPa3sHbI NOrpaHHyHblh 
low c morapHdmMuyeCcKHM Npoduviem cpeyHux cKopoctel. 
_ Ilyerb u; — cKopoctb TeyeHNA B OMHOM H3MOTOKOB paccMaTpuBaeMoro MHO- 
KeCTBa, P — JlaBJIEHHe, V— BA3KOCTb X%KHJKOCTH; MJIOTHOCTh paccMaTpHBaeMOl 
K@C2KUMaeMOM %KHIKOCTH MpHHHMaeTCA 3a efuHuy. Torga 


Ou; Ou, 0 07u Ou 

p i k 
ot Ox, © OX; ax? " OXp i 
OfpasyMeBaeTCA OObINHOe CYMMHPOBaHHe MO TeH3OPHbIM 3HaUKaM, [Bak ]bl 
¢CTPeCYAIOWMMCA B OJHOM WieHe. 
| YepenHenHe 9THx Aegean MO HalWweMy MHOXKeCTBY jlaeT 

dU, OU, Ue 

ae Saat Yaa? pyieky ~) 
ecb U; = u;, P = p (septa cBepxy osHauaeT ycpenuenne); nasee, Rij = 0/0, 
me v0; = u;—U;;d/dt =0/dt + U;,0 /Ox,. 
_ B ypapuenua ja cpequHel cxopoctn U; Bowen, Takum OOpasom, TeH3Op 
Petinobyaca R;j, KOTOPbIH, COOCTBeHHO, H XapaKTepH3yeT TypOyJIeHTHOCTD. 
Y¥ paBHeHHA 4 (aot WIA Hero 


| aU; a, en ghee 
aR; k 

ie + Rage! “Shikai agg ote ica gees 
. dv; dv; du; 00; PR; 


45, 4 ae, + ae, ox,” oO (3) 


Re g = P—P, Sijx = 0;0)0p. 

TlocieqHuH WieH CleBa CBA3aH C TYPOyJIeHTHOM AMCCHMalMeH SHepruu. Ou 
IIpeeIAeTCA B OCHOBHOM M@JIKOMACIUTAOHOH TyPOYyJIeHTHOCTbIO, AHH30TPONHA 
KOTOpOH HeBeIHKa. Mb MoxKeM NOSTOMY NOJOXKUTS 


Ou; Ov, De 
29 Ox, Ox, => 359. (4) 


Saecb Q o3HayaeT NOMHYyIO TYPOYeHTHY!0 JHCCHMailHb. 

Moment qv;, BxOLAuui B MATH u WecTOH WieHEI ypaBHeHua (3), mpelcTas- 
aseT CO6OH NOTOK SHEprHH, NepeHOcuMoH MysbCalluAMU JaBenusA. B HacToa- 
mee BPpeMA HeT yOeCAHTeEIbHBIX JOKA3aTeCJIbCTB TOPO, YTO TAaKOH MepeHOC SHEp- 
THM HMeeT CYU[eCTBeHHOe 3HAYeHHe B HeEC2KHMAeEMOM XKHAKOCTH, H MbI He OyJem 
YUHTbIBATh eFo. 

CelbMOl H BOCbMOM uWIeHbI ypaBHeHHA (3) HrpaloT, HallpOTHB, BaXKHY!0 POUlb. 
Cie MX paBeH Hysio B CHJTY YCNOBHA HeCXKMMAeMOCTH. OTH WIeHbI YYATHIBa= 
1OT PaccesAHHe MYJIbCalHOHHbIX MOTOKOB Ha MyJIbCalWAX JaBJIeHHA q, T. €. KaK 
ObI KCTOJIKHOBEHHA» MYJIbCalMOHHbIX TEYCHHH C JIOKaJIDHbIMH MyJIbCallHAMH JaB- 
JIGHUA 6€3 H3MCHEHHA aOCOMIOTHOM BeJIHUHHBI CKOPOCTH MepBbIX. OTH WICHbI 
MOSTOMY aHaJOrHUHbl WIeHY, YYHTbIBAIONICMy CTOJIKHOBCHHA MexXly MOJeKyJa- 
MM WjleabHOrO Ta3a B KMHeTHYeCKOM ypaBHeHHH bowbumana. 

B ujeasbHoM raze Takve CTOJIKHOBCHHA MPMBOAAT, KaK H3BeCTHO, K YMCHb- 
INC¢HHIO OTKJIOHEHHA BTOPbIX TAPMOHHK pacmpeyeseHuA CKOPOCTeH OT HX HOp- 
MaJIbHOrO 3HaYeHHA, MPOMOPWWOHaIbHOMY CaMHM 3THM OTKJOHeHHAM. Mcxoya 
H3 STOH aHasOrHH, WIA TypOyJIeHTHOM MXKHAKOCTH TakK2Ke MOXKHO MOJIOXKATb: 


00; dv; = BQ 8, ; 
9 Gx, 4, (Ra Tee 
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Snecb R= Reg— YABOCHHAA MWJIOTHOCTh 9HEPruH; MHOKUTeIb Q/R nowy 4a- 
eres H3 coobpaxennli pasmepnocru; % — OespasMepHbIt KoadpunneHnT, KOTOpbIM 
onpexeviseTCA U3 ONbITA. 

BrimomHeHve cooTHomieHHaA (4) NpuBOMMT K TOMY, YTOC TeyeHHeM 
BpeMeHH pacnpeyenenue MyJIbCallMOHHEIX ckopocTeH B KaxkJOH TOUKe 
MpHOmm«Kaerca kK U3Z0TpOMHOMy. OnbirT moKa3blBaeT, OMHAKO, TO BONS 
TBEPAbIX CTCHOK OHO CyIeCTBeHHO aHH30TponHo. C npuO1mKeRHeM kK CTeHKe 
pacnpeyeJieHve CTaHOBHTCH Kak Obl Bce Oovlee MJIOCKHM, COCTABJIAIOULHe MyJb- 
CallHOHHBIX CKOPOCTeH, HOPMaJIbHbIe K CTCHKe, YMEHbIMaIOTCsA. 

UroOpl yyecTb Takoe BJIHAHMe CTeHOK, Mbl JOOaBHM B BbIPaKeHHe [A 


——— -. 4 
q Ov; / Ox; BropoK wen Bij —-z bjBre. B pesyabrate monyaaem 


OD, uss OBy / Sarria iy 
1a +99, = — (Ri FR) Ba + gy Bae (5) 


Buy, 2o6asounoro TeH30pa B;; MO*KHO ONpeesNTb, paccMaTpHBaA TypOyJeHT- 
HbIM MOrpaHuuHbl CON. 


YpapHeHue JIA BTOPbIX MOMCHTOB IIpHHHMaeT, TaKHM OOpa3s0M, BHA, 


R; i Be 
it Rage + Rinse! + it + 28 (Ry — ER) + 
284 9 Ra 6) 


2 
Ox? 


+ Bi -ay% ss 


Cex, 9TOrO YpaBHEHHA JlaeT YpaBHeHHe 3HeprHu 


1 dR vy O?R 
2 dt + Rage +h 5e =a es 2 ae’ (7) 


rie Sp = Seii— YABOeHHbIN MOTOK 2HeprHH. 
IlepexoquM K TpeTbuM MOMeHTaM. YpaBHeHus (1) WatoT AIA HX 


dS zip aU, ou, OU; | 00;0;0p0, ORp! 
Sate Ouil aa Ox, a Sif ax, = + Sip, = Ok, f4 Fede ct a ino eR 
OR; OR 4 Og af er ke a 
oR oe +o oye + 2 oop + 2 SLB. (8) 


MbI 3feCb He YSHTbIBAeM UICHOB, NPOMOpUMOHaJIbHbIX v. Typ6yeHTHBIM Mepe- 
HOC OCYIIeCTBAeTCA B OCHOBHOM KPYNHbIMH BHXPAMU, JIA KOTOpbIX BJINA- 
HH€M BA3KOCTH MOXHO MpeHedpeub. 


UetBepTble MOMeHTbI U;UjUgV; MOXKHO C JOCTATOUHOH TOUHOCTbIO BbIPasuTL 
yepes BTOpble, CUHMTAaA, TO pacmpesesenHe MysMbCallMOHHBIX CKOpocTeli 
KaxKHOM JaHHOH TOUKe Maso OTMHUAeTCH OT HOpMasbHOrO (°): 


U;0j0g01 = RijRei + RirRjt + RjeRit. (9 


0 2 ee eee 
Uto »Kke KaCaeTCH MOMCHTOB oo UjUg, TO OHM aHaJIOrMUAbI MOMeHTAM G OU; / OX; 
ie} 


Mbi nosToMy 0J1I0x%KHM 


OG eh Us Be = he 

dx; MRT Gy vie + so Sifk's (10 
Sylecb 6; — ONATh IMMMpHuecKad GespasmepHad MocTosHHan. 
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B pesysbrate nomyuaeTca ypaBHenne 


asa au; OR ip OR sp 
a= + Sin Ox, fe OK? Salk posse! “Ox, A 4 Ri he cg Ris yak 


+ STS (11) 


_ Ilpu seroge ypapuenui (6) u (11) Mb ucxoquuiH u3 cTaTHcTMueCKHX mIpel- 
MouoxeHnH (5) u (10). He cneqyer AyMaTb, 4TO STH MpeAMOMORKeHUA MOX*KHO Kak- 


O BbIBECTH H3 ypaBHeHHi ruApoqunamMuKu. JlevcTBUTeIbHO, MOMeHTEI gOU,/Ox; 
'B ypaBHeHHH (3) MpOHCXOAAT OT BHOHe OOpaTHMbIX WIeHOB ypaBHeHnii (1), 
Pak 2KE KaK H COOTBETCTBYION[He MOMEHTHI B ypaBHeHuH (8). Dopmyuipr xe (5) 4 
10) Hocat HeOOpaTHMbIHi Xapakrep: IIpH OOpalleHHu 3HaKa BpeMeHH JeBasH UX 
TOPpOHa MeHHeT CBOH 3Hak, TOra Kak MpaBaA OCTaeTCH HeEM3MeHHOH. TlosTtomy 
bTH POPMYJIbI HUKaK He MOLyT BbITeKaTb H3 ypaBHeHHhi (1). 

Sylecb eNO OGCTONT COBEPINIeHHO Tak Ke, Kak B KHHETHYeCCKOM TEOPHH ra3soB. 
iimeuata (5) u (10) urpartor B HalmMx ypaBHeHHAX TaKYIO Ke POMb, KaK MHTerpaib- 
RABI WICH, YYHMTbIBAIOULMM CTOJIKHOBCHHA MeKAy MOeKyJaMu, B KAHETHYeCCKOM 
ypaBHeHuu Bovwbumana. Beseyersue HeoOpaTHMOCcTH 39THX WIeHOB TYP6yuIeHT- 
aX BASKOCTb HM BOOOMeE TYPOYJICEHTHBIe Mpolecchl mepenoca cTaHOBATCA HeOO- 


iSombIMaHoBcKOrO 3aKOHA CTOJIKHOBCHHH CTaHOBATCA HeOOpaTHMbIMH MOVIeKy- 
\IAPHbIC MpOWecchl MepeHoca, HECMOTPpA Ha MOJHy!0 OOpaTHMOCTb MeXaHHKH. 
lid B TOM, H B JPyroM CJly4aax 3TA HEOOPaTHMOCTb MOXET, OYCBH HO, CO3aBaTbcA 
fTOJIbKO HavaJIbHbIMH YCJIOBHAMH. Tak Ke KaK HM B KHHETHYeCKOM TEOPHH Tasos, 
(onpaBlanuem HalllMX CTATHCTHYeCKHX MPeANOORKeHH MOKET CAYKUTb TOKO 


a 
Lcormacue C OTIbITOM. 


VUuctutyt dusuku Seman um. O. IO. LImuzta Toerynusio 
Akajlemuu Hayk CCCP 16 IV 1959 
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THIOPOMEXAHHKA 


P. WH. COJIOYXHH u M. E. TOMUYNAH 


MCCJIEMOBAHHE WJIEM®A CNMHOBOM AETOHALMH 
(I]pedcmaenexo akademuxom M. A. Jlaepenmoecoim 15 IV 1959) 


IipvunHbl BpalieHHa HavOouIee HHTCHCHBHO CBeTALIEHCA OONaCTH BOCIWa- 
MeHeHHA Ta3a Ip CNMHOBOM JeTOHalMu B TpyOKax (1) Heb3A CuUHTaTb NOHAT- 
HbIMH lO KOHIa. CylecTBy!1olive HUCclIeOBaHHA STOTO BOMpoca (5) onupaloTca 
Ha TY WIM WHY1O Taso\MHaMHMyeCKyIO CXEMY CTPOCHMs (PpOHTAa CIMHOBOH eTOHA- 
WMH WM OFpaHHYMBaIOTCA JIMUIb KayeCTBCHHbIMH COOOpaxKeHHAMH OTHOCHTEJIBHO 


NPH4HH, BbISbIBAIOULNX ABJICHHE. TlonbiTKu OObACHEHHA mpomecca C akKyCTHUe- 
CKOH TOUKH 3PeCHHA HMECIOTCH JIMS 


B padorax (*,°) u He NOAKpenJeHbI 
COOTBETCTBYIONLUMH ONbITHBIMK 
JIAHHBIMH. 

TIpeqmeTtom u3y4yeHHA HaCcTOA- 
uleH paOoThI ABJIAeTCA COCTOAHMe 
ra3a B OOacTH 3a GpOHTOM CriH- 
HOBOH JeTOHawHH. Kak H3BeCTHO, 
B STOH OONaCTH CYULeCTByeT CBe- 
TAMLeeCH BO3MYLeHHe (LIseHd), 
40 80 120 @0 = Mycek BETAHYTOe BOb OOpa3zyiomert 
TpyOkH Ha paccTOAHHe MHOrHx 

Puc. 2. / — 6e3 BeTaBKH, 2—co BcTaBKoli €€ JHAMETPOB HW Bpalilaiouleeca B 

case c O6acTbIO BOCIJIaMe€HeHHA. 
Tlockombky JIMHeHHaA CKOPOCTb wWielicha BAOb OKPyKHOCTH CeueHHA TPyOKH 
MOUTH B ABa pasa MpeBbilliaeT CKOPOCTb 3ByKa B CropeBLeM Fase, 3TO BOSMYIIe- 
HWe HE MOMKeET CUMTATbCA MPOCTOH akyCcTHYeCKOH HH yapHOu BOHOH. 

C wesbio NOyYeHHA KOJMYECTBEHHBIX JAHHBIX O MOBeJeHHH mela Onwiu 
MPpOBeJeHbI OMbITbI, B KOTOPbIX H3MePsAJIaCb OKPyKHad CKOPOCTh NepeMelleHuA 
H-YaCTOTa BpallleHHA BOSMYIeCHHA Ha Pa3sJIMUHbIX yYacTKax NO AwHHe Wuelda. 
Hcnoub30Balacb CMeCb OKMCH yruiepoga c kucOpogom. Ha pune. 1 mpuBeqeHa 
THIMYHAA pasBepTKa Mpowecca, CfelaHHaA yepes Web, NepneHyquKyApHy1o 
Oc TpyOKH, Ha MeHKy, JBHKYUWyI0CA NapasebHO oc. B stom cryuae men 
MpOeCKTHPOBaJICA Ha IWICHKY B BHe CBETALIEHCA TOUKH, KOeOsOUleHCA B OTBeEp- 
CTHH WeH. Uactota BpallleHuA, TAKUM OOpa3oM, OMpesenamach HenocpeCTBeH- 
HO, a CKOPOCTb BAOIb AYTH OKPYAHOCTH BHIMHCANACh JIA KaxKoro nowyne- 
puoga. Own6Ka onbita He mpeBbiuana 5—7%. 

B pesysbTaTe OMbITOB yCTaHOBJeHO, YTO CKOpOCTh uelitha BAO Ayu OK- 
py2kHOCTH fist CmMecu 2CO + Oz He 3aBNCHT OT AMaMeTpa TpyOKu (AIA Tpy6oK 
quametpom 15—25 mm) u paBua 1735 m/cex. IIporsxennocTbh BO3MyLeHHA Co- 
CTaBIACT HECKONbKO J€CATKOB CaHTHMeTPOB. CKOpOcTh BAOb AyrH OKPy2KHOCTH 
HM YacTOTa BpallleHHA Ulvlelidda SHAYMTebHO YMeHbIUAIOTCA, CCIM BIOb OCH 
BHYTPpb TpyOKH BBeCTH IWMIMHAPMYeCKylO BCTaBKy MeHbulero Auametpa. M3me- 
HEHHe STUX BeMUMH HMJOCTpupyeT TaOa. 1, re npHBeseHbI cpeqHHe TaHHBIe 
MHOFHX OMIbITOB. 

PesyvIbraTbl U3MepeHHA CKOpocTH Wleltba co BCTaBKOii Hu 6e3 Hee npuBeye- 
HbI Ha puc. 2. Kak culeqyetT u3 sTOrO rpaduka, BAONb Ocu TpyOKH cylecTByeT 
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eKOTOpoe TepHoyqHyeckoe U3MeHeHHe OKPyXXHOH CkKOpocTH Ulwekda oKoVIO 
e€ cpefHero 3HaueHHA. JIA ONbITOB CO BCTaBKaMM TaKHe KOeOaHuA MpaKk- 
WwuecKH OTCyTcTByIOT. Bovbliad BesMYHHAa OKPyKHOH CKOPOCTH B HadaJIbHbIi 
OMeHT ABJIACTCA Pe3yJIbTATOM 3aNHCH CBeYeHHA PPOHTa CNMHOBOH AeTOHAalun, 
OTOPbI4 He NepneHAuKyAApeH ocu TpyOKu. 

AHaJIM3 MOJIYYeCHHBIX pe3yJIbTATOB MPOBOAMJICA B MpeANOORKeHUU O BO3OyxK- 
@€HHH akyCTH4eCKHX KOIeOaHHH B OONacTH ra3a 3a (pOHTOM AeTOHaluu. Cun- 
aulOCb, YTO BO3OyKMaloTcA COOCTBeHHbIe KONeOaHHA OObEMA La3a JIMUIb NO Fr 

0, TaK Kak yCJIOBHA BOSHUKHOBeHHA Ta- 
KMX KOJIeOaHHH BOIb OCH TpyOKH z He 
YeBH Hb. 

PemieHue BOJIHOBOTO ypaBHeHWA MIA = puamerp | Muamerp ehietense 
NOTeHWHasla CKopocTH Oyler UMeTb BUA (°) — tpyoxu, | BcrapKa, 


Taodumuua lt 


MM MM “onbiT Teopun 
co) =>) im (Aer) [Amr COS (mo -|- kat ai aes 
| mk 
+ 91) + Bmpr cos (mi — kat — o,)), 14,5 0 38,21 38,3 
’ 6,0 | 29,6] 29,3 
roe \*—co6OcTBeHHbIe unCa dyHKUHl 22.0 0 25.6) 25.0 
Beccex, YyOBJIeTBOpAIOWINe ypaBHeHHIO ; 13,0 17.1 | 17,0 


Jn (ARo) = 0; a—cKkopocTb 3ByKa B cro- 
pepiem raze. 

STO pelleHve mpelcTaBAeT COOOK COKHYIO AKYCTHYeCKVIO BOJHY, MpH- 
YM HYYHOCTH JaBJICHHA STOM BOJIHbI BpalllaioTCA B MPOTHBOMOJIOKHbIX Ha- 
—MpaBJeHHAx C KpPyroBol YacToTOH 


Apa 
La ies (A,Ro = 1,84), 
'T. €. CKOPOCTb BO3MYILCHHA BOJIb BHYTPCHHEM OKPyXKHOCTH TPyOKH paBHa AgRo? . 
CkopoctTb 3ByKa 3a BOJHOH feTOoHaluu B cmMech 2CO-+O, cocTaBsser 
(942 mM/cek. SHayeHMA YaCTOT, BbIYHCJICHHBIX TaKHM OOpa30M, KaK BHJHO H3 
tTa6a. 1, xopomio copnajaioT Cc JaHHbIMM OMbiTa. 

Uactota BpallleHuA JIA TpyOOK CO BCTaBKaMH C YJOBJICTBOPHTeJIbHOH 
TOUHOCTbIO ONpesemAeTCA NO NpHOmHxKeHHON cbopmyuie (*) 
| a 


"(ri + £2)’ 


CNpaBeMBOH JIA KONbUeBOH OOmacTH B cuyyae f,/ro <4, Tae ry WU f2— 
| paquycbl TpyOKH HM BCTaBKH COOTBeETCTBEHHO. 

CopnayeHve pe3yJIbTaTOB pacueTa C JaHHbIMH OMbITa CBUJETEJIbCTBYeT O TOM, 
4YTO IPH OObACHEHHH OCOOeHHOCTeH CNHHOBOH eTOHAMH HeEOOXOAMMO YyUHTHI- 
BaTb COOCTBEHHbIe AKYCTHYeCKHe KOeOaHHA CropeBulero ra3a. JlokamM3allua BOC- 
IJIaMeHeHHA fa3a B MaJIOM yuacTKe (POHTa AeTOHAILMM TakxKe CBA3aHa C CyLle- 
CTBOBaHHeM 9THX KONeOaHHH, TaK KaK 30Ha BOCIWJI@MeCHeHHA BpalllaeTca C ya- 
CTOTOH BpallleHHaA Welitpa, OOpasyaA BMeCTe C HHM CQMHYt AaBTOKOeOaTeJIbHY10 
CHCTeMy. 


Mockosckult Iloctynuso 
(PH3MKO-TeXHHYeECKHM UHCTHTYT 1 iV 1959 


UMTHPOBAHHAS JIATEPATYPA 


1W.A. Bone, R. P. Fraser, Phyl. Trans. Roy. Soc., A230, 363 (1932). 
29.5. 3enbgopuy, A.C. Komnauteetd, Teopua Zetonauny, M., 1955.3 5B. B. Bo t- 
wexoBckH ii, JAH, 114, Ne 4 (1957). *J. Fay, J. Chem. Phys., 20. 6, 942 (1952). 
5P. Toennies, H. Wagner, Zs. Electrochem., 59, 7 (1955). ® Paaeu, Teopna 
3pyka, 1955. 7 R. Smith, D. Sprenger, Fourth Symp. Comb., 110 (1953). 
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Jloxaxays Arkagemun nayr CCCP 
1959. Tom 127, Ne 4 > 


THUPOMEXAHHKA 


JI. B. YEPKECOB 


PA3BUTHE NOBEPXHOCTHbIX BOJIH, BOSHHKAFOUINX 
OT NEPHOJM4ECK MX NEPEMELIAFOWINXCA JABJIEHHA 


(ITpedcmaeaeno axademuxom H. H. Apmo6boaeeckum 14 IV 1959) 


B nactosiel 3aMeTKe paCCMaTpHBaeTCA MpOcTpaHCTBeHHaA 3afaua oO pas3- 
BHTHU IOBePXHOCTHBIX BOJIH, BbIHY2XXaeMbIX TepHOAHYeCKHMH laBJICHHAMH, 
IIPHJIOXKCHHBIMH K OMpefeeHHOH OOmacTH NMOBepxHocTH »xKHAKocTH. Mece- 
AyIOTCA BOJIHbI BHYTPH HM BHe OOaCTH NpHO*KeHHA WaBJeHHH uM paccMaTpHu- 
BaeTCA BOMpPOC O CBA8H PaOOTHI MpHKMabIBAeMbIX JaBJIEHHH C 9HeprMel OOpa- 
B3YIOWAXCA BOJIH. 

§ 1. Ilyctb k ToOpH30HTasIbHOH nMoBepxXHOcTH Oe3rpaHHuHOH moKosielics# 
*KHAKOCTH, HauHHast C MOMeHTa BpemeHH tf =O, B Momoce |y| <b mpuKna- 
WbIBAIOTCA aBJICHHA Bua 


p(x, y, t) =a exp [i(kx — of). (1) 
Mcnomp3sya unterpai Dypbe, Beipamenne (1) 3anHuleM Tak: 
a ; C sinnb _. 
ON Re Gf, b ee — exp [i (kx — ot)] \ Teme dn. 
—0o 


Tlorenunad cKopoctH (x, y, Z,¢t) JomKeH YAOBJeTBOPATh ypaBHeHHto 
Jlanmaca u creyIouluM ycJIOBUaM: 


1 O9°5 09°. Lop e 

Doda ree TIpH Jaa: 

4 

TRO SA fpr 2 = ©" t= 0; (2) 
gia O npH ¢=0. 


IIpenctapum (x, y,z,¢) B Bue CYMMbI Tpex rapMonuuecKux dbyHkuni 


= 91 + 2+ $s, 
rye 


4 —_—————————______ ————$——— ——_____ 
B(n) exp {i [kx — ny — V g? (Rk? +n?) t] + zV R? + n)} dn, 


aol 3h ee aaa la 
C (n) exp {i [kx —.ny + V g2(R? + n?) t] + 2V 2+ 12 Sdn. 


ay 
I 
be jeg pe—-2g 


Onpegeaa Kosdpuunents A(n), B(n) u C(n) us ycnosnii (2), naxoxum 
sPOPMy Jy AIX BOSBbIIMeHHA KHAKOCTH 


c= Gh a Ce he Cs 
, cae C sin nb 5 
PE = oe * exp [i (kx — wt)] Neg Tesnee exp [— iny] dn, (3) 


(ore) 4 
Aete: Mt Fane! AA ted, 
— Ve exp [kx] \ LS pee OD exp{— i[ny + Vee -+ n*) t}} dn, 
pYg@ oo n [V g2 (R24 102) — o] 
(4) 
asa Nh ene PG 
Es Vix exp [ikx] pV sin nd exp {i[— ny + V 2 (Rk? + n?) t]} dn. 
| ae “con VCE mF) + ol 


(5) 


_ PaccMatpyBax culyyal w* > gk (B MpoOTHBHOM cJlyyae HeT OTXOJALHX 
HBOJH) BUQHM, YTO MOMbATerpasbable (yYHKUHH B BEIPaxKeHUAX (3) u (4) HMeIOT 
OJIOCbI MePpBOrO MOpAyKa, slexKallue Ha WeHCTBUTeJIbHOM OCH B TOUKaX 


wt 9 w4 
h= poe eV Se. 


OGolizem TOUKY NM, MO MOJYOKpy2XKHOCTH, JeKalleH HHKe LeHCTBUTEe JIbHOH 
OCH, a TOUKY fy NO NONMYOKPyXHOCTH, JlIexKallleH BbILe JeHCTBHTeJIbHOH OCH. 
'Ipx taxkom sBpl6ope o6xofoB BbIpaxenHe C(x, y, t) ocraeTcA orpaHHueHHbIM 
impH t—> oo. 

Unterpan (3) uccneqyemM MeTOJOM KOHTYpHOrO HHTerpwpoBaHHA; MWA 
WHiccylemoBauuA MHTerpasioB (4) u (5) MpHMeHaAem MeTOA CTallMOHAapHEIX (has. 
i O6o3HauuM yepe3 Y, Takoe 3HaueHHe Y, Wa KoTOporo k(y—b) > 1. 

BBoyA JONOJIHHTeJIbHbIe OOO3HAUeEHHA 


g gV ot — hy? 
(Oh) Ss — > Oe ee meray Ie 
2k V.27 208 
Be taal _w#—b Diya sid ant 
i= 01 slg = Ug ? ts = Ve ’ eRe 


|, eee CJ.CLYIOULMe BbIPAaKeHHA [VIA BOSBbILICHHA %KHAKOCTH BHeE OO/IACTH 
‘WaBsJlenHun: 
i) C= Of[k(y —b))*} 
. qian t<t, B OOMacTH Yy> , 
naa ¢t >t, B O6OmacTH y> vt + 0 
2) C=O (fk (=O). 
gia t; <<t< ft, B o6OmacTH yy <y<u,t+d, 
SIs se an Sg B O6acTH vettb<y<ut+; 
4 ——— 
3) C= ae gm cos lex + (y + 6) Vo? — BP — ool] 
WIS alo <b <b B. OOMACTH Vy Y < 0ol + 0, 
Ta t>ts B OOMACTH Vet —b << y< vot + 0; 
2aw* sin b Vo? — k? yee (aaah 
4) Gree a gs 517 ( (kx + y Vo? — k k’ wt) (6) 
: mia t >t, B OOMaCTH ¥y§< Y < U_t —O. 


| Orciofia BUAHO, YTO MepeAHU (PpOHT YCTAaHaBJIMBAIONIHXCA BOJIH Bula (6 
MlepeMelLaeTCH BAO/Ib OCH Y CO CKOPOCTbIO Uy, PAaBHOM MpoeKWMH TpynnoBo 
CKOPOCTH BOJIH Ha OCb Y. 


») 
HW 


770 


s 
Pi 
4 


* 


Uccaeqopanne BHfa BOJIH BHYTPH OOJacTH aBJIeHHM MpOBOAMTCA B Mpe/- 
MOJOXKeCHHH, UTO ) 


ke > 1. 


[IpH STOM OKa3bIBaeTCA, ITO, KPOMe BOJIH, ABH2KYWIHXCA BOIb OCH X, BOS- 
HHKaloT BOJIHbI Bua 


aw* 
Gi =—_ reese cos [kx — (y ss b) V o2—R? — k*? — wt] 


i eee ee B oONacTH b—Uet <y<b—s, 
2 2 


WA o<i< B O6NacTH Vet —b<y<b—s. 


IIpu t—> co BOJHbI BHYTPU OOaCTH WaBJIeHHH HMeIOT BUT 


f 2aw4 
C= — Fata ma 098 (kx +- bV o%— Rk 2 — wt)cosyV 0? — 2 + 


ak 
—————. cos (kx — wl). 
§ 2. Pa6ora WaBJIeHHH, MpHJIOXKeHHBIX K NOBEPXHOCTH XKHAKOCTH, Ha WIHHe 


BOJIHbI aBuleHu B MOMCHT BDeMeHH t TIpeACTaBJIAeCTCA B BUE CYMMbI Tpex 
CJIaraeMbIx 


W=W,+W.,4+ Ws, 


rye 
x-orkt enn 
Vi=a \ cos (kx — wt) dx \ aa dy. 
x —) 


IIpopeyqA BbIuHCJIeEHHA, HAXOJIMM 


__ 4na?w® sin? by o? — k? 


pk (4 — k2g2)'/2 


’ 


vo —! 2 
a WV.u Wa Ana Ooubimux 3HaueHHH ¢ CyTb BEMYMHbI NOpsgKa t - 


Buuucsiaa anee padory NpUK a {bIBaeMBIX aBJIeHHH iA OOUbLUHX 3Ha- 
ueHHi ¢ Ha J\IMHeE BOJHbI LaBJIeHH 3a MepHO LaBJeHuH HM CpaBHNBaA 9STY 
paoory c 9Heprnelt oOpasyloulAxca IIpH 9TOM BOJIH, MpHXOMMM K BBIBOY, YTO 
paOoTa BHeLIMUX laBJICHHH MOMHOCTbIO WAeT Ha OOpaso0BaHve He3aTyXalollux 
OTXOMAMLHX BOVJIH. 


ABTOp MpHHocuT ray6oky1o 6marogapHocts JI. H. Cperencxomy 3a pyKo- 
BOACTBO HacTOAULeH paOoToH. 


Mopcxok rugpodpusnueckuit MHCTHTYT Tloctynusio 
AkajlemHu Hayk CCCP 13 IV 1959 


LAMTHPOBAHHAS JIMTEPATYPA 
1J, J. Stoker, Water Waves, N. Y.— London, 1957. 
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Hornages Akangemun nayk CCCP 
1959. Tom 127, Ni 4 


TEOPHA YVIPYIOCTH 


A. A. UBJIEB 


| Ob H30TPOITLHOM YIIPOYHEHHK MJIACTHYUECKHX TEJ 
(ITpedcmaéaexto akxademukom IO. H. Pabomnoeem 1 IV 1959) 


| B wactosmjee BpeMA HaHOoulee paspaOoTaHHBIM pa3fesOM TeOpuu mlacTHy- 
HOCTH ABJIA€TCA TEOPHA HeaIbHOH MIaCTHYHOCTH, POJIb KOTOPOH aHamoruuHa 
pow TeOpHH UeabHOH HecxKHMAeMOH XUAKOCTH B Truypomexanuke. Jlaub- 
‘HeHulee MOCTpOeHHe TeEOPHH WIaCTHYHOCTH yiupaeTca B OOOOMIeEHHe TeEOPHU UjJe- 
|aJIbHOM IllaCTHYHOCTH IyTeM yueTa TaKMX CBOHCTB, KaK yMpOuHeHHe, mpHoope- 
TeHHaH AHH30TPONHA UT. J. 

TIpomece miacTwyueckoro Te4YeHHA MeTAaJJIOB — Mpollecc B H3BeCTHOM crTere- 
HH THAPOMHaMMYeCKHH, STO OOCTOATEJIBCTBO NOLYepKHBad ee Cen-Benau (+); 
NOSTOMY HeH30exKHOCTh y4eTa KOHECYHBIX ePoOpMalul eCTeCTBeEHHO MPHBO- 
MT K NOUCKaM TaKHX OOOOMLEHHH TeEOPHU UeasIbHO MIaCTHy4eCKOrO Tesla, KOTO- 
‘pple COxpaHHJIH Obi SHNepoOBO MpescTaBJIeHHe O TEYCHHM YNPOUHAIOMLeErOcA aHu- 
30TPONHOrO Teva. 

B 3amerTKe OOcyKaloTCA HEKOTOPbIe BO3MOXKHOCTH yueTa H3OTPOMHOTO yupou- 
He€HHA B TeOPHU MIacTHUYHOCTH. 

VjeasbHo milacTHuecKHH MaTepHadl B MpocTeliiiem cJlyuae XapakTepusyer- 
| CA MpeAMOMOMRKECHHAMHM O XKECTKO-MJIaCTHYeCCKOM XapakTepe TeYeHHA, HECKUMae- 
MOCTH MaTepHaJia, OTCYTCTBHH BCAKHX NPOABJICHHH aHH30TponuN (M30TPONHbIM 
_XapakTep TeuecHHA), O HE3ABHCHMOCTH Me€XaHHYeCKHX CBOHCTB OT MepeMeHbI 3Ha- 
| Ka Hanps2KeHHH Ha OOpaTHpi. HaKxonell, useasbHbili XapakTep mMacTuuecKoro 
“TeYUCHHA ONPeMeIAeCTCA IIpeAMOJIOXKeHHEM O TOM, YTO HeKOTOPAaA PYHKUUA HaNpA- 
2KeHUH [(0;;) COoxpaHAeT CBOe 3HaYeHHe MOCTOAHHHIM. 

CoxpaHaad BCe pespilyuyNe mpesnmolowKexuA, OOOOWLHM NocueqHee, mper- 
| TOJIOXKUB, UTO 
| f(94j) = &, (1) 


| rye k — HekoTOpad *yHKUMA, 3aBHCAMLaA OT NapaMeTPOB, XapakTepH3YIOWUX 
_ HallpsaKeHHOe HM TepOpMHpOBaHHOe COCTOAHHA. 
| M3 mpoctelitiero onbira Ha OJHOOCHOe pacTAxKeHHve CTepKHA OUVeEBHHA He- 
OOXOMHMAHd 3aBHCHMOCTb YIPOUHeHHA OT MapaMeTpoB, XapakTepH3ylONUX Je- 
(@OPMHPOBaHHOe COCTOAHHEe, MOSTOMY COOTHOLWICHHA TEOPHH TacCTHUHOCTH yII- 
POUHAIOMerocA Tela He MOFyYT ABJIATbCA CTATH¥eCKH OMpeeMMbIMH UT. J. 
OTMeTHM, 4TO CBA3b Me@KAY HaNpsAxKeHHAMH HM CKOPOCTAMH JePpopMalluH 
|B paCCMaTPpHBaeMOM Culyuae CuIeLyeT ONPeAeIATh H3 yCNOBUA COBMaeHuA TaB- 
HBIX HalpaBJIeHHH TeH30PpOB HanpsAxKeHHH HM CKOpocTeH Aepopmauui. Tlostomy 
B TeX CUyYaAX, KOra pH H30TEPMHYECKOM Mpolecce CHCTeMa, ONpeseAIouLaA 
HallpsxKeHHA HW CKOPOCTH ePopMaluu, ABIAeCTCA 3aMKHYTOU, TepMOANHaMHye- 
CKHe COOTHOMICHHA MOryT ObITh PaCCMOTPEeHBbI OTCJIbHO. 
| CylecTByIOT pa3JIMUHbIe BOSMOKHBIe ONpeesleHHA Mepbl ynpouHeHus (°,*). 
Ojnvm 43 Han6omee MpMeMseMbIX OMpeesIeHHH MePbl YNPOUHeEHHA AB/IAeTCHA 
BeJIM4HHAa MOLULHOCTH 


W —— \ aide, (2) 


rye Ej] — KOMIIOHEHTHI CKOPOCTH epopMallyu. 
4 3axas 1983 hd 


Oynako celyeT HMETb B BULLY, YTO JIA HfeasIbHO MlacTHYeCKOTO MaTepHaila 
BelHuHHa W oTivuHa OT HYJIA, MOSTOMY WemecooOpasHo ONpeseyHTb Mepy yi- 
POUHEHHA, KOTOPAN Oblia Obl PaBHa HyJO WIA UZeabHO NacTHyeckoro Teue- 
HHA, a TakxKe B cyuae HeHTpaIbHOrO HarpyXKeuHaA. 

PaccmMoTpyM HeabHO mulacTHyecKkoe Tewi0, IA KOTOPOTO 


f (¢2;) = const. (3) 
Ouesn Ho, UMeeT MeCTO 
Ht doi = 0. (4) 


t] 


Vcnoub3yA onpeyeJIGHHe aCCOWMUPOBaHHOTO 3akKOHAa NWacTHYeCKOTO TeUE= 
HUA, NONYUMM 


8;jdo,; =)) (5) 


Ilostomy B KayecTBe Mepbl YNPOUHeEHHA BBeAeCM BeJIMYHHY ONOJIHUTEeJIb- 
HOH MOULHOCTU 


U — \ €;;49;;. (6) 


Cre oBaTesIbHO, ycJloBve TeKYyYeCTH YIMPOUHHAIOWLeETOCA MaTepHaJla 3allu- 
IeTCA B BHJe 


f (94;) = R(U). (7) 
Y papuenne (7) 6yqeM MpeanosaraTb paspeLIMMbIM OTHOCHTEJIbHO CbyHKMH U 
U = O[f (9,;)). (8) 


JludtpepenuupyaA ycuiopue (8), 3amHwIeM ycyIOBHe TeKy¥eCcTH YypouHaAto- 
merocd MaTepHalla B Bue j 


d® of i 
[ex = Hen do;; = 0. (9) 


B paOote (*) Bbicka3aHoO mpeanosomwKeHHe O TOM, 4TO B OMpeseeHHOM 
Kpyre Me€XaHHueCKHX CBOHCTB YCJIOBMeEM MaCTHYHOCTH, HavOoslee COOTBeT- 
CTBYIOWLHM MpHpose HfealbHO MJIacTHYeCcKO- 
TO TeYveHHA, cCuIeyeT CuHTaTb ycIOBHe MJa- 
cTuuHocTu Tpecka. Ilostomy mpu nocTpoeHuu 
TEOPHH MJAaCTHYHOCTH H3OTPONHOrO yNpouHslo- 
merocaTesa Oyqem OO06ulaTb HMeHHO TeOpHto 
HeaJbHOrO MaCTHYeCKOFO TeYeHHH MPH ycuio- 
BHM muacTHunocTH Tpecka. Bygzem mpegnoua- 
rath, 4To f (o;;) =, Tae t— MaKCMMaJIbHOe 
KaCaTeJIbHOe HafpAxKeHnHe. 

B Hallux mpeqnomox*KeHuAX ycsOBve TeKy- 
yYeCTH HHTeEPpMpeTHpyeTcA B NpPOCTpPaHcTBe PlaB- 
HbIX HAaMPAXKCHHH 4), Gg, og HEKCTOPOH cebe 
MOAOOHO yBeJIMUMBalollelicd mpH3moh Tpecka. 
Ha pwc 1 npenctapnexbl wecTHyroubHHKH 
Tpecka B JeBuaTOpHod nocKocTn. Co6cTBeHHO, 
3afaua OMpeevieHHA YMpOWHEHHA COCTOHT PB 
BbIOOpe pa3syMHOH Mepbl, XapakTepu3yloller 
pacuimperve mpusmpr Tpecka mp TeyeHun MacTHyecKoro ynpounstolleroca 
MaTepnasa. 

PaccmoTpHM MOJpIHTerpasbHOoe BbIpaxKenve (6). Ilepexoua K raaBHBIM Ha- 
IIpaBJICHHAM, OTMETHM PaBeHCTBO 


edo; = edo ?/, gcse (aa hee gee) 8 (10) 


re © =8 + &,+&3, 5 = 1/3(9;+ o2+ 93), Ys = e;—Ex, te = My (9; — Gy). 
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Ji HeECKMMaeMOrO MaTepHasia BEIPaxeune (10) npumeT Buy 
edo; = */3 7 ,dt;. (11) 


PaccMoTpuM BbIpaxKeHHA, KOTOPble MPHHHMaeT BBeeHHaA Mepa ynpouHe- 
HUA JIA Pa3JIMUHBIX YaCTHbIX CyYaeB MacTuyeckoro TeyeHHA. 

B cayyae pacTaxKeHHA CTepKHHA og = o,—=0, & = &3 = —}/,8,, €,do, = 
= "/sy dt (Y =&—&s, t =1/2¢,). 3 sapucumocru (8) cnenyet, 4To 


t= Y (7). (12) 


B culyyae Kpy¥eHHA o, = — oy, og =O. Torna edo; = (€, — &2) do, = ¢ dt. 
CneqopaTeJbHO, B CJly¥ae KpyUeHuA BBeeHHaA Mepa yMpouHeHNA, Kak 93TO 
cylemyeT u3 (8), yTBep2xaeT CyllecTBOBaHve 3aBucuMocTH (2). 

PaccmoTpumM csyuali muockoh ecdopmanun. IIpu stom e3 = 0, o,= 
= "oe (31 + 92), t = 1/g (o, — 5g). OueBUAHO, 4TO edo; = 1/2 (€, — €g) d (a; — 39) = 
='/,y dt, CeOBaTebHO, HM B 9TOM CyJIyYae BBeJeHHaA Mepa ynpouHeHus 
yTRepxKaeT CyuleCTBOBaHHe 3aBucHMOCTH (12). 

B OCe€CHMMeTPHUHOM H MpOcTpaHCTBeHHOM CJlyyanx HaHOosbluaA cBoboya 
mylac1HyecKOro TeYeHHA COOTBETCTByeT peOpaM mpH3Mbl Tpecka (ycJIOBHIO 
noHOH MwacTH4HocTH). Co6cTBeHHO, s1060e HampaBmeHne mmacTMueckoro 
TeYCHHA MOKET COOTBETCTBOBATb peOpaM mpH3Mbl Tpecka, nNo2TOMY orpaHH- 
YHMCA CJIyuaeM MOJHOH MNacTHYHOCTH 9, = 6, = og-+2k(U). Bynem umetb 


8,0; = */3 (y,dt + Y2dte) = 7/3 (X1 + Y2) at. 


CyelopaTeJibHO, B 3TOM CJIyyae yCJIOBHe yMpOuHeHUA yTBepxKaeT, TO 
MAKCHMA@JIbHOe KaCaTeJIbHOe HaNpsxKeHHe tT ABJIAeETCA (CPYHKWMeH CyMMbI JByXx 
rNaBHbIX CKOPOCTeH CJBUTOB 


t= Py + Ye) (Y= 82 — Sus Yo = &1 — &3)- 


Hakouell, pacCMOTpHM cCJlyyaH mocKoro HalpsxKeHHoro cocTosHua. IIpu 
3TOM 6, = 0. Jlerko y6equTbcA, ITO CcooTHOMeHHe (8) He MpeTepnepaeT 3a- 
MeTHBIX YNPOWeHHH. 

PemeHua TeOpHu UeasbHOH MaCTHUHOCTH COXpaHAIOT pOJIb MIpeeJIbHBIX, 
peaIM3yIOWHXCA B MOMe€HT BOSHHKHOBeHHA NwacTuyecKOrO TeYeHHA. 


TlocTynusio 
26 IIT 1959 


LUTKHPOBAHHAS JINTEPATYPA 


"1B, Saint-Venant, J. d. Math. pures et appl., ser. I], 16 (1871). 7 R. Hil? 
Mathematical Theory of Plasticity, Cxford, 1950. % D.C. Drucker, Proc. First US 
Nat. Congr. of Appl. Mech., ASMr, 1951. 4 Tl. i. Usaes, Iva. mate. u Mex., 22, 
B. 6 (1958). 
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Wornage Akafemuu nayr CCCP 
1959. Tom 127, Ne 4 


PHSHKA 


lr. E. BEJIFOXOB, A. H. TIPOKO®bEB wu akagemux Y3CCP C. B. CTAPOJYBILEB 


MCCJIEQMOBAHHE PEAKILHM F!® (n,d)O'8 WH P?4(n,d)Si®° MPH SHEPrUU 
a HEMTPOHOB 14,1 Mos 


Peakuusa cppiBa (d, n), (d, p) 4 peakuwu nuk-ana (p, d), (n, d) Ha merkux 
afpax Mp CpeAHHX SHEPruAX HaJIeTAIOULHX YaCTHIL ABJIAIOTCA BaXKHbIM Cpel- 
CTBOM H3Y4eHHA CBOHCTB Afep. OGa STH Mpolecca OTHOCATCA K PeakUMAM MIps- 
MOFO B3aHMOJeCHCTBUA, B KOTOPbiX NepeXOAbl H3 HavaJIbHbIX COCTOAHHM B KOHEU- 
HbIe NMPOHCXOAAT Oe3 OOpas0BaHHA cocTaBHoro appa. Mcnompsya npHHunn Je- 
TaJIbHOrO PaBHOBECHA, MOXKHO CBA3ATb Pe3YJIbTATbI, NOMYUYCHHbIe pH u3sy4e- 
HHH Tex HW Apyrux peakuHh. OHepreTHyeckoe UCceLOBaHve MPOLYKTOB peakuni 
WaeT cBeqeHua O Q peaklMy H CneKTp ypoBHeli KoHeuHOrTO apa. Han6onpmuit 
MHTepec NpH HCCIeLOBaHHH MpescTaBAeT yIrvIOBOe pacnpefeneHve yacTHL, 
BO3HHKAIOWUX B Pe€aKIHH, KOTOPOe JaeT BOSMOMKHOCTh ONPeMEIUTb CHHH HU YeT- 
HOCTb OCHOBHOFO HM BO30yKJCHHbIX COCTOAHHH KOHEUHOTO Apa, CCIM HMEIOTCA 
JjaHHbIe O CHHE HW YeTHOCTH Ajpa-MumeHH. Ilo MHTeHCHBHOCTH rpymn mpoLyk- 
TOB P€aKIHH MOTYT ObITb TaKKE OLMCHEHE! MP UBEACHHbIC LHPUHbI { COOTBETCTBYIO- 
WWMX YPOBHeli Apa, TO BaXKHO B CBA3H C BO3MOMKHOCTbIO CPaBHEHHA SKCMepH- 
MeHTaJIbHO MOJIYYCHHbIX MPHBeACHHbIX INMPHH C NOJYYCHHbIMH Ha OCHOBaHHH 
TEOPeETHYECKH PAaCCUMTAHHDIX BOJIHOBLIX (YHKWMM HavaJIbHOFO WH KOHEYHOTO CO- 
CTOAHMH. 

PeakWHA CpbiBa WIMPOKO HCNOMb3YeTCA JIA BbINOJIHEHHA MOZCOHBIX HCCuIe- 
OBaHuH, OJHakO peakUMA MMK-ana Cbla MCNOMb3OBaHAa JIVIUb B OTJCJIBHBIX 
clyuaax, YTO CBASAHO C SKCNEPHMEHTAJbHBIMH TPYHOCTAMH, OHO M3 KOTO- 
PbIX ABIAeTCA CoNbWIOe OTPHUaTeNbHOe Q peakWHH. OcoGeHHO 3aTpyAHHTeJb- 
HO u3yyeHHe peakMH (n, d), TaK KaK HE HM€ETCA JOCTATOUHO HHTEHCHBHBIX HC- 
TOUHHKOB MOHOXPOMATHYeCKHX HeEHTPOHOB cpeAHHx dHepruh. JIo cux nop OpWI0 
ONy6sJIMKOBaHO BCefO JIMUIb HECKOJbKO padoT u3 madopatopun Jloc-Anamoc 
(CIA), B KoTOpbIx HCCefOBaacb peakuna (n,d) Ha JlerkHX Apax Mp 9HeEp- 
ruv HeliTpoHoB 14,1 Mss (1~*). 

Hamu usyyanucb peakunn F!*(n,d)O1® u P*(n,d)Si®° mpH sHeprun HeliT- 
poxos 14,1 Mss. B KauecTBe HCTOUHHKAa HEHTPOHOB UCNONbSOBaNach peakUMA 
T(d,n)He* npu sHepruu gelTponos 2€0 x98. Omni MOTOK HEHTPOHOB COCTaB- 
aan 5-10° neitponop/4z cek, MOHHTOPOM CJIyKHJI NPONOPUKOHAJbHbIM CueT- 
YK, HanOJHeHHbI BFs, a a6cOIOTHBIC M3MCPCHHA NPOHSEOLUINCh NP NOMOLLA 
perucTpalun a-yacTHy us peaxunu T(d,n)He* cuMHTHIIAWHOHHBIM CueTUH- 
KOM c Kpuctamom CsJ(T1). Las usyyenua npoxykKToOB peakUMu MCNOJb30BaJICH 
TeeCKON, COCTOSUHH H3 JBYX MPOMOPUMOHAJIbHBIX HM CIWMHTHJIJIAIMOHH Oro 
CUCTUNKOB, KOTOPbIe HAXOAMIUCh B OJHOM KaMepe C MHUICHbIO U3 BEllecTBa,Cpe- 
aKI[MA Ha KOTOPOM H3yyasacb. Kamepa nanosHamach cmecbio 95% Aru5% Hy 
qo o6uero Japnenua 160 mM pt. cT. CUHHTHIIAUMOHHBIN CueTUHK COCTOA U3 
Kpuctanna NaJ(T1) quametpom 25 MM ¥ TommHHOHK 1,2 MM U (OTOYMHCKHTEIA 
@23Y-13. Pa6ouan uactb Kpuctamna Obiwia orpaHvueHa vadparmMouw uM MMea 
uametp 20 mM. OHH 43 NPONOPUMOHAJIbHBIX CUCTYHKOB HCHOb3OBAaCA LA 
usMepeHua notepb (dE/dx), a CUMHTHINAWKOHHBIM — JJIn ompezeneHuA SHEp- 
THM MpPOAYKTOB peakunH. Curnasibl OT CMHTHIJIAWHOHHOTO CueTYHKa M Mponop- 
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WMOHAIbHOrO C4eTUHKA, H3MeEPABUIerO MOTePH, NOfaBaJIMCb Ha MpomycKaloujHe 
CX€MbI, KOTOPbIe YMpaBJIAJIMCb MMIMYJIbCOM CO CXeMbI TPOMHbIX COBMaeHuH. 
Tlocme npoxowKJeHHA MpomycKarouluX CX€M CHIHaJIbI, COOTBETCTBYIOULHe 3HEP- 
rHH WH MOTepaAM, OHOBPeMeHHO 3aNHCbIBaJIHCb WWieHOBbIM OCIHJIOrpadom. 
PaspelleHHe MpOnOpuMOHabHOrO CueTUNKA, COCTaBAABUIee 25%, Oblwio WocTa- 
TOYHO JIA ONpeAeeHHA MpHPOAbl MPOAYKTOB peakIWHH, Tak Kak, COrlacHO pa- 
6ote Bomba u ap. (°), oTsH4uHe B NOTepAX JIA MPOTOHOB H JeHTPOHOB OAHOK 
3HEprHH CocTaBIneT ~75%. ITO OGCTOATECTBO, Aa TAKIKE BOSMOXKHOCTH OJHO- 
BPCMEHHOFO CONOCTABJICHHA SHEPrHH HM MOTepb AIA YaCTHUbI OOeCMeuHBaJIM Ha- 
WeKHYyIO HeHTHpuKalHuo mpHposy ywacruu. M3mMeneHvem yria Mexy OCbIO 
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SN 
S 100 3 00 
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SS 
Go Dj Bet Vo Bo 19 AE AM Ad Woh 4 tidy Ab qatac) @ Seavens 
FHepeus ————>— HEpeuA 
Puc. 1. Cnextp gefirponos 3 peaKuun Puc. 2. Cnextp jzeliTpoHoB 43 
F19(n, d) Ol nog yraom §=0° (saa6opatopHas peakuuu P31 (n, d) Si8° nox yraom 
eHcTtemMa Koopaunat). Maxcumym c_ 9Heprueli 9 = 0° (aa6opatopraa IeucTeMa Ko- 
12,5 Mos — neHTpoubi orgaun us Muwenu D — Zr opAuHaT) 


TelecKoNa H HallpaBmeHuveM MomeTatHelitpOHOB MOFIO ObITh MOy4eHO}yrmoBoe 
pacnpeyeieHue BTOPHUHSIX 4ACTHIL. 

Bo Bcex H3MepeHHAX MUUIGHH HAHOCHMCb Ha MOWIOKKY H3 WaTHHbI MW yaH- 
THIBAJICA (POH, MOJYYeHHEI Mpu OOMYYeHHH MycTOH MOWIOXKKA MOTOKOM HeiT- 
POHOB TOH %Ke BeIMYHHbI, YTO MH Mp H3MepeHHH appexta. M3mepenua choua Mpo- 
BOJMJIMCb IA BCCX YIJIOB, MOA KOTOPbIMH H3y4acA apex. 

IIpu usyyenun peaxuun F!*(n,d)O!8 ucnonb30Baacb MHIWeHb 43 dTopo- 
muiacta-4 (CF,=CF,) nomHoctn1o 5,1 mr/cm?. [lotok HeHTPpOHOB Ha MUIIeHb 3a 
BpeMA 9KCHepuMeHta coctaBlan 2-10 HeitTpoHos/cm?. But cHat 2HeprerTu- 
YeCKHH CeKTP JeHTPOHOB, a TaKxKe HX yrvloBoe pacipeyxemenue. Q peakluu on- 
peqeAIOCb U3 CPaBHeHHA C SHEPrveH TPynnbl AeEHTPOHOB OTAayH U3 MeTepuH - 
IMPKOHHeBOH MHUICHH. QHepreruyecKHH CNeKTP NPOAYKTOB peaKUHH MO yrsioM 
§ = 0°B ma6opatopHolt cucreme KoopauuaT Jan Ha puc. |. Jaa Q peakuun ObI- 
JO MOy4eHO 3HayeHHe —5,9-L0,3 Mos. YruoBoe pacnpeyenenve AeHTPOHos, 
COOTBETCTBYIONNHX Mepexoky Ha OCHOBHOe cocToaHHe apa O}8, conocraBsamocb 
C TeOPpeTHYeCKHM pactpeeseHHeM,MOCTPOeHHBIM corsmacHo padoram Bataepa 
wap. (°-!), ana ro = 5-10-19 cm uo 1 = 0. Ha6smogaerca cormacue B cbopme 
9KCNeCPHMeHTaIbHOrO MH TeOopeTHuecKOrO pacnpexenenun (puc. 4):J]na cormaco- 
BaHHA aOCOJIOTHEIX BeJIHYHH TCOPeCTHYCCKOPO H SKCMEPHMeHTAaJIbHOrO Audepen- 
WHaIbHBIX MOMepeuHEIX CeueHHH NO yraom § = 0° HaMH MpHHATO 3Haqe- 
HHe MpvBeqeHHOH wWupuHp 6? = 0,039, roe 6? = (2Mr,2/h*)y?, ¢ = Axgonern/ 
fan ako 

Kpome mepexoja Ha OCHOBHOe cocToaHHe aqpa O!8,p peakUMu NPOABJIAIOTA 
mepexobl Ha ypoBun 1,99;3,50 u 3,98 Mss B cnextpe ampa O18 (7). OnHaKo 
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HHTCHCHBHOCTb STHX MepexooB NpHOM3uTeIbHO B 10 pa3 MeHbIe HHTeCHCHB- 
HOCTH N€pexoJa Ha OCHOBHOe COCTOAHHe, H NOSTOMY H3y4yeHHe UX 3aTPYAHH- 
freIbHO. PesysbTaTbI, MOJYYeCHHEIe HAMM MIpH usyyeHHH peakunn F!9(n,d)O!8, 
cOBMaaloT C pe3ybTaTaMu pa6orni (°). 

Jia uccneqopanua peakunu P*!(n,d)Si®° B kauecTBe MHIUeHH HCHOMb3OBAaI- 
CA KpacHbIH ociop, ocaxkKTeHHLI Ha MiaTHHOBy!o MoO_oKKy. TnorHocts Mu- 
menu 4,45 mr/cm?. Mumenb o6syyanacb motokom 2- 10° nelirpoxos/cm?. 
[lonyuenHpre SHepreTHyeckoe HM yraoBoe pacnpeseneHuA abl Ha 
jpuc. 2,3 un 4. Q peaxuun Aa mepexofa Ha OCHOBHOe CocTOAHHe cocTaBsAeT 
| —5,2 + 0,2 Mop. Tlepexoq na ocHoBHoe coctoaHue agpa Si? coorsercTByeT 


JO 


8 


15 


Yucno detimporab 
(Npous00NbHble ECUHUY 1) ———»— 


Log munnubapH/cmepadian ——» 
S 
SH 


0 2B Bye} 
4 5 6 ie 8 9 M36 0 2 BX f0 2. 3° 
FHepeUA i) 

Puc. 3. Cmextppt yeaitponos u3_ peaKunit: Puc. 4. Yraopoe pacnpezenenne nei- 
| A—F?! (n,d)O'8 wu B— P%(n, d) Si30 nog TPOHOB, COOTBeTCTBYIOWWMX Nepexony 
—yruiom § = 20° (na6opatopHaa cucrema }Ko- Ha OCHOBHOe COCTOAHHe B peakUMsAX: 
| OpjuHatT) A —F'® (n,d) O'8 na B — P3! (n, d) Si%9. 


CnowHad KpuBad — TeopeTHuecKoe 
pacnpegesenue j Jnad ro=5- 10-18 cm 
Hie=10) 


4 = 0. Tax kak cnuH agpa P* ectp 1/,.*, a agpa Si®° 0°, To B peaKiHH mposB- 
AACTCA JIMIUb S-BOJIHa MMK-ana. YrsioBoe pacmpesemweHue XOpowo coBnaaeT Cc 
TeOpeTHUeCKHMH pacueTamMH m0 TeopuHu Bataepa. IIpupeyqenuad waupuua 6? 
_Mepexoga Ha OCHOBHOe cocTosHue Si®° cocraBusert 0,054. 

B peakUHu NpoaBAAIOTCA MepexOsbI, KOTOPHIe, MO-BHAHMOMY, CuleqyeT Mmpu- 
MMCaTb BO3OyXKJeHHBIM cocTOsHHuAM apa Si*° c aHepruamu 2,24 u 3,01 nan 
3,79 Map (8), H3y4eHHe KOTOPbIX B HaCTOAMLee BPeEMA MpPOMOM*KaeTCA. 

B 3akmueHve cile_yeT OTMETHTb CXOJCTBO Mexkyy peakuuamu F?9(n,d)Ol, 
wu P¥1(n,d)Si®°. . 

ABToppI BbIpaxkaroT OmarogapHoctp A. II. Ilymuny u A. M. LBerxosy 3a no- 
MOULb TPH MpOBeeHHH 9KCMepHMeHTaA. 


@u3UKO-TeXHHYeCKHH WHCTHTYT Tloctynuso 
Axanemuu HayK CCCP 23 V 1959 
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Jlokuagn Axkagemun wayr CCCP 
1959. Tom 127, Ne 4 


PH3BHKA 


tO. B. TOPFOHOB, H. B. MEPLLOB nu axaygemuk M1. A. PEBHHJIEP 


AJICOPBLLMOHHOE NOHW)KEHHE TIPOWUHOCTH UW XPYTIKOE 
PA3PYUWIEHHUE MOHOKPHCTAJLWJIOB WHHKA WH KAAMUS 


B paOorax Hallie sa6opaTopHH (1~*) Obi0 ycTaHOBJIeEHO, UTO ake TaKHe BBI- 
COKOMaCTHYHbIe Tela, KaK MeTaJJIM¥eCKHe MOHOKPHCTaJJIbI (KMHK), MOryT 
CTaTb XDYIMKHMH NOX eHCTBHeM CHJIbHO aJCOPOMMOHHO-aKTHBHbIX MeTAJIVJIOB 
B BH TOHKUX KUAKUX NMOKPbITHH (PTYTb, OJIOBO). 

B kauectpe JlerkOMmaBKOro afCOpOUWMOHHO-aKTHBHOFO MOKPBITHA MbI MpHMe- 
HAJIM TakxKe rau (*), KOTOPHIM HMeeT TeMNMepaTypy WwiaBeHHa 29° u o6sa- 
WaeT OObWIOH CKJIOHHOCTbIO K MepeoxJlaxKJeHHIO, OCTaBaACb MpPOOJMKUTEJb- 
HOe BPeMA B XHAKOM COCTOAHHH MPH KOMHATHOHM TemmMepartype. 

B jaHHou paOoTre OCHOBHBIM CObEKTOM CJIYKHJIH MOHOKPHCTAJJbI WHHKa JHa- 
meTp om 0,8 MM 4 KaqMua 2MameTpom 0,6 MM, BbIPalleHHble METOJOM 30HHOH KpH- 
cTramHzaunn (*). Jia craHdapTH3aluu COCTOAHHA NOBePXHOCTH UH yJIyuIWeHHA 
KOHTaKTa IIPH FaJJIMpOBaHHH MOHOKPHCTaJIbHbIe OOPasibl NOMBepraviuCcb TpaB- 
JleHuto B 75% pacTBope a30THOH KUCJIOTbI B TeveHHe 5 ceK. MetasuiMyueckHn Tai- 
JIMH HAHOCHJICA Ha MOBeEPXHOCTb TOHKHM cvioeM. []eHKa raJJIHA cocTaBAAna 
He Gosiee 1% oT Beca OOpa3zila,YTO, YYHTHIBAA OUCH HE3HAYHMTEJbHYIO PacTBOpH- 
MOCTb WLHHKa B FraJlJIMH, MpaKTHYeCKH HCKJIIOUaJIO BO3MOKHOCTh PaCcTBOPAIOMLero 
WeHCTBHA MOKPbITHA Ha MPOYHOCTHBIe CBOMCTBa MOHOKpHcTaoB. Ja swyuuer 
BOCIPOH3BOJMMOCTH TaJIJIHPpOBaHHble OOpa3slbl OTKHTaMuCb B TeyeHHe | yaca 
pu Temnepatype 150°. 

Hsyyanach 3AKOHOMEPHOCTh XPyNKOFO paspyWIEHHA MOHOKPHCTAaJIJIOB C pas- 
JIMYHOH HCXONHOH OPHeHTAallWeH MJIOCKOCTH CKOJIbIKCHHA OTHOCHTEIbHO OCH 06- 
pasua (15°<y¥,<80°). UccneqoBpaHne NpoBOsH0Cb MyTeM OLHOOCHOrO pacTaxKe- 
HHA OOPa3lOB C NOCTOAHHOM CKOPOCTbIO yJVIMHeEHHA TPH KOMHATHOH Temmepa- 
Type. 

['aJIMpOBaHHble MOHOKPHCTaJIbl WHHKa, PaCTATHBaeMbIe CO CKOPOCTBIO 
20% + MuH™, MOKa3asIM 3HAYMTEMbHOe TOHMKEHHE NPOYHOCTH HM XPyIKO paspy- 
WasIMCb, aBaA CKOJI NO MIOCKOCTH Oa3Hca, BO BCeM J\Mana30He HCCIeOBaHHBIX 
opvenTuHposok. Ha puc. | npesctaBseHa 3aBHCHMOCTb MpeAeIbHOH BeJIMUMHEI 
KPHCTaMOrpapHvyecKOrO CABHTa Am, Pa3SPbIBHbIX HOPMAJIbHbIX N, UW CKaJIbIBAalO- 
IMX Sm HalpAxKeHHH OT HayaJIbHOM OPHeHTAalMH MWIOcKocTH 6asHca x, raJiH- 
POBaHHbIX MOHOKPHCTaJ0B WHHKa. M3 puc. | cnenyet, uTo 3aKOH 30HKe O 0- 
CTOAHCTBE HOPMAJIbHBIX HalpAXKeHHH IPH paspHIBe He COOsMIOMAeTCH, KAK 3TO H 
Obio nokasaHo- B. H. JIuxtmanom, JI. A. Kouanopoi u JI. C. Bptoxa- 
HOBOH (°) WIA CAHyYad XpyMKOrO paspyWleHHA aMaJIbraMMPOBaHHbIX MOHOKPH- 
cTal0B 1MHKa. Haim SKCNepHMeHTAJIbHbIeC JAHHbIe NOATBEpKMaloT MpaBHb- 
HocTb BbijBuHyToro B. WU. Jiuxtmanom u E. Ji. Wyxunpm (*) yenosua 
MOCTOAHCTBA IMPOHSBeeHHA HOPMAJIbHOrTO H CKaJbIBarOllero HanpsAxKeHHi 
IPH XPYMNKOM OTPBIBe, T. €. YCJIOBUA 


NmSm = const=K?, rae K=7V Go/L, (1) 


3yecb G— MOyJb caBura ~3-10" aun-cm? QuId WHHKa; Oo — noBepxuHocT- 
Hoe HaTaxKeHMe WHHKa (~10° spr-cm~*); L — mametTp uccmeqyeMbix MOHOKDPH- 
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TaJIOB (B Hallem cyyae L = 0,8 MM) u y — Oe3pa3sMepHbIlt MHOKUTEJb, 
OTOPbIH MOXKHO BHIYMCIHTb, ONpeAeMB 3HaueHHe K AVIA Xpynkoro pa3pyWieHuA 
OHOKPHCTaJIJIOB B HHAKTHBHOM Cpese NpH HH3KOH Temnepatype. Hamu G6piwin 
IPOBCCHbI COOTBETCTBYIOWIHE OMBbITbI MO PaspyWICHHIO MOHOKPHCTaJJIOB IMHKa 
a3JIMUHbIX OPHeCHTHPOBOK B XKHAKOM as3o0Te, paccunTaHo K = 216 T-mm~? 
mo popmyure (1) onpezenen KosppuyNenTt y = 0,36. Paccuntas K = 1061 -mm~? 
JX TaJlJIMpOBaHHbIX MOHOKPHCTaJJIOB MO JaHHbIM, MIpHBeeCHHbIM Ha puc. |, 
1 Pa3pelIMB 3TO ypaBHeHHe OTHOCHTEIbHO O, MOXHO MPHOJMKEHHO OLECHUTh JIA 
UX STY BEIMUMHY; OKa3a0cb, TO O = 200 apr-cm~”, T. €. MOBepXHOCTHOe Ha- 
@KeHHe WMHKa Ha BHOBb OOpasyIOUlMXca B Hpolecce ecbopMallun NoBepxHo- 
LTAX CHW2KAeTCA B MpPHCyTCTBHH XKHAKOrO LaJIMA MPHMepHO BO pas. 

M3 puc. | BuyHO, ¥TO BesMUMHa 
pewebHoro KpucTamorpadpuyecko- = fan? 
OCIBHra JO paspbIBa Am kA TaJWI- 
OBaHHbIX MOHOKPHCTaJJOB WMHKa 
Me TpeBbliaeT 3,6 % TaxKe MIA MaJIbIx 200 
TJIOBY),KOr (a OHa MaAKCHMaJIbHa. TOT 
CHBUT Am If BCeX OPHeHTHPOBOK 
jOKa3bIBaeTCH Ha MOPAOK MeHbILIe, 160 
yeM B aHaJIOrHYHbIX CJIyyaAx C 
aMaJIbraMHpOBaHHbiMu MOHOKPH- 
ee iste wHuuka (°), YTO CBA3aHO, 
10-BHAMMOMYy, CO crelupuKoH jel- 
ICTBHA TaJJIMA Ha WHHK HN ycylO- & 
BUAMH HaHeCeHHA MOKPbITHA. 
 JievictBue ravlIua, Tak Ke Kak u ras 
UpPyrux &KWAKUX MeTaJJIMYeCKHX 
MOKPbITHH, CBA3aHO C UX CHJIbHOH 
MIOBEPXHOCTHOM aAKTHBHOCTbIO; Me- 
‘XaHH3M 98TOrO JeHCTBHA = MOKHO g AU) 40 00 0° 
ONHCaTb, MO-BHAMMOMY, CJI€AyIOluluM %~,——- 
o6pa30M. HeogHopoyHocTH CJBH- 
rooOpa30BaHHaA B Mmpomecce mla- Puc. 1. 3anucumoctb npexembuoro KpucTaso- 
cTuyecKoli TesbopMalluh } (qucIOKa- rpapuyeckoro cyBura Ans PaspbIBHbIX HOp- 
WMOHHBIe CKONJeHHA) MpHBOAAT K MadIbHEIX Nine CK a AbIBAIOMLAX S, Halpa- 
JIOKaJIbHbIM KOHILCHTPallHAM Halipsa- say OT HavaJIbHOH OPHeHTalHH MIOCKO- 
Pui. rONOBHMe ABCIOKANHA-CKON- Son nua, Coonoers pacramednn 200) ine 

: pocTb pacts»KeHua 20% -mMuH 
JIGHHA MOTYT TPH 9TOM OObEAMHUTh- 
Ca HU OOpa3s0BaTb NoMo0e Apo — 
3apolpmm Oykyulei MuKpoTpeuHHE (’). Takue noe Apa, BbIXOZAMe Ha T0- 
BePXHOCTb, OGeCHeyHBaIOT ObICTPy!O NOBEPXHOCTHY!O MHIpallHlo aTOMOB ajcop6- 
IMOHHO-aKTHBHOH cpebl — raJlvIMA BHYTPb KPHCTawua. 

TlonmxKaa CBOGOUHYIO9HEprhio NOBEPXHOCTH 3aPOMbILWeBLIX MHKPOMOUOcTeH, 
ANCOPOWHOHHbI COM TaswiHA OOeruaeT HX Pa3BUTHe; MPH 3TOM Ke ypOBHE 
CKaJIbIBAIOULHX HaNpAKeHHH BeJIMYHHA PABHOBCCHLIX MHKPOTPellMH CTAHOBHTCA 
Sombie. Bmecte c TeM, JIA TOPO YTOObI TPelMHa CTaJla HepaBHOBeCHOH (HacTyN- 
eHHe PaspyWieHHA), JOCTATOUHO MCHbINMX HOPMAJIbHbIX HalpAxKeHHH, HIM, YTO 
rO Ke, IPH OMMHAKOBOM YPOBHE HOPMA€JIbHBIX HallpsA2KeHUH «OMacHasn» (yTPpauHBalo- 
1a PaBHOBeCTHOCTh) TpellHHa IPH HaJIMUMH PaJIMA MeHbile, YeM B eo OTCYT- 
-TBHe. SaTeM MO, WeHCTBHeM HOPMAJIbHBIX HalpsAXKeHHH TpelluHa, JOCTHTWMAaA 
IaCHbIX PasMepoB, OpIcCTpO pacnpocTpaHAeTcA MO BCe MIOCKOCTH CMaHHOcTH, 
japan xpynukui pa3sppHrB. Takum oOpa3om, ycJloBHe xpyNmkoro pa3pylleHuA JO- 
‘THPaeTCA MPH 3HAYHTeEIbHO Ooee HU3KOM YPOBHE CKAaJIbIBaIOWIUX HM HOPMAaJIb- 
IbIX Halps2KeHHH, YTO HM MpPHBOLHT B MpHCyTCTBHH CHJIbHOM afCopOlMMOHHO- 
IKTHBHOM CpeMbIK PasPYWeHHIO MOHOKPHCTAaJVJIOB Ha PaHHUX CTaqMAXx JecopMa- 
[HH 

Ha MonoxkpucTassax KaMMa, MMelollero Taky!lo Ke KPUCTaJWIMYeCKy1o 
TPYKTYPY, UTO HW WHHK, MOXKHO Op Obl OMKULATH, MO aHaJIOrHH C WHHKOM, Ipo- 
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wee. 

ABJICHHA XJIaQHOJIOMKOCTH IPH HH3KMX TeMMmepaTypax. OQHaKO MOHOKPHCTAaJJIbI 
KaMHA HaCTOJIbKO MWlaCTHUHbI, YTO Jaxke pu Temmepatype, 6H3KOH K adco- 
JUNOTHOMY HyJuo (TeMMepaTypa %HAKOrO reiHaA), He OOHapyKuBalOT XpynkKOrO 
pas3pylweHHa. . 
HaneceHveM Ha MOHOKPHCTaJJIbl KAMMHA TOHKOM MI€HKH XKHAKOFO aJJinAa 
HaM yJjaJlOCb OCYULeCCTBHTb HW HCCJIeAOBaTb XPYMKOe pa3spylieHHe 2THX MOHOKPH- 
CTaJIOB MO MOCKOCTH 6a3HCa B IWHPOKOM AMama30He OPHEHTHPOBOK MpH KOM- 
HaTHOH TemnepaType. Bbw pacCuMTaHbI HOPMaJIbHbIe MH CKaJIbIBaIOLWHe Ha- 
Ips2KeHHA B MOMeHT OTPbIBa, a TakxKe MpesebHbIt KpucTalorpapuyeckHH 
CIBUP Ap. CHeLYeT OTMETHTb, YTO JIA MOHOKPUCTAaJOB KaJIMHA TakHe PacueThl 


Mfume 
& 
JO 5 
| 
2 p 
Q& 
20 § 
on A / 
i 
ives Matt Ey 
o £0 40 60 &G° 
hosnaaa 
Puc. 2. SasucumMocTb mpeembHOrO Puc. 3. SapucuMocTb mpeyembHoro KpucTau- 
Kpuctammorpapuyeckoro cyBura a, aorpapaueckoro cCyBHra ad, HU pa3pbIBHBIX 
PaSDbIBHBIX HOPMasbHbIX NV, MW CKaJbI- Hampsxkenu P,, OT HayabHOH OpMeHTalun 
BaioulMx S,, HampsKeHHH OT Hadalp- MNOCKOCTH Oa3vca Yq FaMMpOBaHHbIx (A) 
HOH OPpHeHTAalHu MOcKOCTH Oa3Hca Xo HM HeraiMpoBanHbIx (5) MOHOKpucTannoB 
TaIMpOBaHHbIX MOHOKPHcTann0B Kal- Kamu. CKopoctb pactaxenua 200% -mun-! 


Musa. CkopocTb pacramkeHua200% - mun} 


yaJIOCb MpOBeCTH BNePBble; U3 TAHHbIX, IPeACTABJICHHBIX Ha PHC. 2, BUAHO, YTO 
AIX MOHOKPHCTaJIOB KaMHA, TaK Ke KaK H [WIA MOHOKPHCTAaJJIOB WHHKAa, 3a- 
KOH Sonke He coOuosaeTca. XOTA Tas WU ABJIACTCA CHJIbHO MOBep XHOCTHO- 
AKTHBHbIM 10 OTHOIICHHIO K KajIMHIO, XPyNKOe pa3pyLIeHHe MOHOKDPH- 
cTaJIOB KaqMua m0 mmocKocTH cmalHocTu (0001) mponcxoauT smHuIb moce 
JOBOJIbHO 3HAUHMTeIbHBIX JecbopMauni (HecMoTpx Ha 10-KpaTHOe yBeJnH- 
YeHHe CKOPOCTH PaCTAKeHUA MO CPaBHeHHio C WHHKOM). OTO OOBACHHeTCA, MO- 
BHJUMOMY, TeM, 4TO, OlaroqapaA OobUIeH MIaCTHYHOCTH MOHOKPHCTAaJJIOB KaJl- 
MHA, HA PpaHHeH cTaqHu JepopMallMH, HECMOTPA Ha 3HAYHTeMbHOe CHUXKeHHE 
NOBEPXHOCTHOH SHEP, BeJMYMHBI MPHJIOMKeHHbIX CKAJIbIBaIOULHX WH HOPMAaJIb- 
HbIX HanmpAKeCHHH OKa3bIBAIOTCA HeEMOCTATOUHbIMHM JIA TOrO, 4TOObI OGecneyHTh 
BO3MOXKHOCTh Pa3sBUTHA 3apObIMIeBOH TPeULMHbI JO OMacHbIxX pa3smepos. Ilo me- 
pe yMpouHeHHaA pH pacTsxKeHHM KPHCTaJa C MOCTATOUHO OONbIIOH CKOPOCTbIO 
yPOBeHb CKaJIbIBaIOWLUX H HOPMAJIbHBIX HaMpAKeHHH BOspactaerT (Ha Govlee 03]- 
He cTaqHu JepopMakHun) JO TaKOH BeMYMHbI, IPH KOTOPOH 3apoOpIeBEIe MH- 
KPOTPeULMHbI MOryT CTaTb OMaCHbIMH. 

Puc. 3 HarmaqHO UMOCTpupyeT, KakKOe€ CHIbHOe BO3eHCTBHE OKa3bIBaeT 
raJIMH Ha epopMalHOHHBIe HM MpPOUHOCTHbIe CBOHCTBA MOHOKPHCTaJOB Kal- 
Mua. 113 rpapuka cileqyeT, YTO paspylieHue FaJIMPOBaHHbIX MOHOKPHCTAaJVJIOB 
MPOHCXOAUT TPH Pa3pbIBHBIX HaMpAKCHHAX MW KPHCTasNOrpadwyecKHX CJIBU- 
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Jloraayge Ankagemun nayr CCCP 
1959. Tom 127, N 4 


PH3HK 


JI. A. FPHBOB 


M3MEHEHHAS CXEMA BbIUMCJIEHUSA MHTEHCHBHOCTEM 
HW NMOJIAPH3ALLMWA B AH®PAKPACHbIX CHEKTPAX NOPJIOWEHH 
MHOPOATOMHBIX MOJIEK YJI 


(ITpedcmaeaeno axademuxom A. H. Tepenunoim 18 IV 1959) 


M. B. BonpKenuireitnom (1,7) Opwia npeqioweHa TEOPHA MHTCHCHBHOCTeH 
NOMAPH3alHli B KOeOaTebHbIX CIe€KTPpaX MHOFOaTOMHbIX MOJIeKyJI, BMOCJE 
CTBHH YTOUHCHHAA HM pasBuTad uM coBMecTHo c M. A. Espamesuuem (*~°). 9 
TEOPHH UCXOAUT U3 MpeANoMOXeHHA O TOM, 4TO AHIMOJIbHbIC MOMEHTHI evo 
pAa MOJeKYJI MOXHO CUMTATb B AOBOJbHO XOPOWIeM MpPHOIMAKeHHU COCTAaBUE 
HbIMM aJ[MTHBHO W3 JHMOJIbHbIX MOMCHTOB BCe€X XHMHMYeCKHX CBA3eM, MMe 
UIMXCH B MOJIeKyse, MPHyeM 93Ta AXMTHBHOCTh (JIA JMMOJIbHbIX MOM CHT 
BeKTOPHaA) COXPaHAeTCA MPH JOCTATOUHO MaJIbIX OTKJIOHCHHAX OT MOV 02%KEHI 
papHopecua. B pe3syibTaTe OKa3aJIOCb BOSMOXKHEIM B PAE CyUaeB MPOU3Bec 
pacueT HHTCHCHBHOCTeH MH NOJAPH3alluH B HHPPakpaCHbIX CNeKTPax CJIOMKHE 
MOJIeKYJI, HCXOJA H3 3HaYCHHM QIEKTPOONTHYECKHX MapaMeTPOB OTAEJIbHE 
CBA3€H, MOJIYYaeMbIX H3 OMbITOB C Oosee MPOCTbIMH MOJICKY aM. 

OyHako ynoTpeOsineMad aBTOpaMH pacueTHad CxeMa, XOTA HM Oba B MC 
JI€qHHe TOsbl HECKOJIbKO YMpouleHa B pe 3apyOexKuHbIX paboT (°~*), Bce xe Mp 
WONMKAeCT OCTABATbCA JOBOJIBHO TPOMO3SAKOH HM MaJIO HariAHOH. OCHOBHBIM 
HeEOCTATKOM ABJIACTCA HEOOXOJMMOCTb BHEIMHCJICHHA YACTHbIX MPOH3SBOXHBIX 
JMNOJIbHOrO MOMEHTA MOJICKYJIbI 10 HOPMAJIbHbIM KOOPAHHaTaM B HeKOTOP: 
OnpeleeHHOH MPAMOYFObHOH CHCTeMe KOOPAHHAT, UTO CYILECTBEHHO YCJIO%KH 
eT pacueThl. UpesBpraiHoO 3aTPpyYHUTeCJIbHbIM ABJIACTCA TakKe UCCeOBAaH 
B OOUIEM BHe 3aBHCHMOCTeH HHTe€HCHBHOCTeH UH MOMAPM3allu OT KaKUX-JH 
TlapaMeTpOB MOJleKyJIbI. Kpome Toro, nepexo K NepBOMy MpHOHKeHHIO B 
JIGHTHO-ONTHYeCKOH CX€MbI Pe3KO yBeJIHYMBaeT COBEM H 6€3 TOTO FPOMO3ZK! 
(bopmy.1. 

B nacToslem cooOueHuk B pasBuTHe Hye JI. C. Masuua (°) mpegmaraer 
Gomee NpOCcTOH MW HarsAQHbIH MeTO pacueTa HHTeCHCHBHOCTeH HM NOMApH3al 
B H.-K. CNe€KTpaX MOFJIOUeHHA MHOFOaTOMHBIX MoseKy. IIpH sToM yyao 
U30EKATb TPYMHOCTeH, CBA3AHHbIX C BbINHCJICHH€M YaCTHBIX MPOH3BO]HBIX 
AMMOJIbHOTO MOMEHTA MOJIeKYJIbI NO HOPMAJIbHBIM KOOPAHHAaTaM, MW C NOMOLILI 
MpocToH (POpMyJbI BbIPASHTb BEPOATHOCT Nepexoxa pH Normomenuu yep 
MapaMeTpbI MOJeKYJIbI M MOPpMy KOJeOaHHi, YTO NOSBONAeT HAXOAUTb MPO 
BOJHbI€ OT HHTEHCHBHOCTeH WH NOMAPH3allMH NO SeKTPOONTHYeCKHM Mapame 
paM H Mapametpam matpum 7~' uU. CymecTBeHHo Takxke, UTO NpelaraeM 
pacueTHad CxXeMa BeCbMa yOOHa VIA UCNONb30BaHHA 3JIEKTPOHHO-CueTHE 
Mall. 

Kak H3BeCTHO, HHTe€HCHBHOCTh NOJIOChI MOrMOWeHHA COOTBETCTBYIOUN 


> 
Mm-HOPMaJIbHOMY KOJIeOaHHIO, XapaKTepH3yeTca BeMHUNHOL | (Ou / OQm)y |? V5 


35 

rye (Op. /OQm)o —MpOnsBOMHaA OT JHMOMbHOTO MOMeHTA MOvIeKyJIbI 110 7 

HOPMaJIbHOH KOOpMHAaTe, a Qom—COOTBeTCTBYIONaA HYJeBad aMMUTY! 
> 


C Apyrou cropoust, | (0 /OQm),|Qom = Aum CCTb USMeHeHHe BeKTOpa AUTON 
HOrO MOMe€HTa MOJIeKyJIbl NPH KOMeOaHHM aHHoOH copmpl. Tlonapusanusa u 
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) 


ti > 
bI NOPJIOMNeHHA OMpeheneTcA HallpaBenHem Awm, a HHTCHCMBHOCTb CKa- 
PHBIM KBaylpaToM | Ayum|?. Takum o6pa30mM, 3afava CBOAMTCA K HaxoxKeHHI0 


lm B HOPMAJIbHOM KOwIeOaHuu JaHHoli cbopMpl. 
Caegya M. B. BonpKenuiretiny, OyemM cunTaTb, YTO AMNOMbHbI MOMeHT 


> 

JI€KyJIbl paBeH = >ymes, rye 4; — HNOJbHbI MOMeHT i-H CBA8H UH e; — 
| i 

|paBJIAIOWWH BeKTOP ITOH CBxA3H B PpaBHOBeCHOM cocTOAHUH. Torya 


Mim = >) Atimiti + 2 ps Aen. (1) 


pJIbHbIM MOMCHT CBA3H° ABJIAeTCA (PYHKUMeH TObKO JJIMHbI STOM CBA3H M He 


| 


IBUCHT OT H3MeHeHHA Jpyrux cBA38eH wv yrnos. CrefoBatenbHO, Aum; = 
(Ov / O92)9 Umi- 

IlepBOM NpvOJMxKeHHH HeOOxXOUMO YUHTHIBATH, UTO J\MMOJIb HbIM MOMCHT 
SASH B OOILeM cy dae CCFE (yHKUA BCeX e@CTECTBEHHbIxX KOOP] HHAaT MOJIE€- 


2 & 
Vail, T. Cc Apins = > (3) Gem 7 DF) Ymn. S€Cb HW HW2Ke CHMBOJIOM g 
k IR, 0 n Yn 0 

HOSHAeHbI CCTECTBEHHbI€ KOOPAMHATbI H3MCHECHHA JVIMH CBA38eH, a CHMBOJIOM 
— COBOKYNHOCTb €CTCCTBEHHbIX KOOPAHHAT H3MCHCHHA BaJICHTHbIX YIJIOB u 
3IMUHbIe HEMJIOCKHe KOOPAMHATb! (NOBOPOT MIOCKOCTeH OTHOCHTebHO [pyr 
pyra, KOOPpMHaTbl BHYTPeHHErO BpallleHHA UT. J). 

OrpanuuuMca Moka HyseBbIM npuOmmxKeHHem. M3 (1) nomyun: 


= On; 
Aum = > cai mil ale Di hemi. (2) 
L 


Z “ 


ah Otte 

a 

PeEKTOPHaA CYMMa pede mi@i JIGIKO BbIUMCJINe€TCH, Tak Kak PpaBHOBeCcHaar 
i 09; ) 


| Ly 


onury panna MOJIeKyJIbl H3BeCTHAa (e; 3aaHbl), a BEJIMUMHbI Gm, Olpelesa- 
i a 43 pelleHHA KONeOaTeIbHOK 3aqauH. Ilponsponuple (Op; /0g;)) OObIYHO AB- 
AIOTCA XAPaKTepHbIMH JIA JaHHOH CBA3H HM MOryT ObITb B3ATbI 3 pacueTa 


olee MpocThlx MosiekyJ. Ja BbIUHCJIEHHA CYMMbl Suber’ HeEOOXOJHMO 
Z 
MpeemuTb Ae;m, T.€.MOBOPOTh! CBA3eCH IIpH KOJeOaHHAX MOVIeKyJIbl. 

Ilyctb cBa3b o6pa3yeTca ByMaA aToMamu 1 u 2. Torga, kak H3BeCTHO, 
i8MeHeHHe ee TPH KONeOaHHAX OyeT paBHO rz —r, = Ar, rye ry HM ry— BeK- 
OPbI CMeCIICHHi COOTBETCTBYIONIYX ATOMOB 43 MOJIOKeHHH paBHoBecun. C Apy- 
OM CTOPOHbI, CBA3b B MOJIe€KysIe MOXKET ObITh MpelcTaBsIeHa BEKTOPOM se (s— 
ABHOBeCHad JuHa cBxA3u). M3menenne mpu KomeOanuax, A (se) = Ase +- sAe= 
= ge + sAe = Ar, oTkyjla 


eres See als + (Ar— qe). (3) 


EcrecTBeHHble KOOP/MHAaTbl BbIpaxKaloTCA wepe3 CMeLICHHA aTOMOB MOJIe- 
yulbl fr; C MOMOLLbIO MaTpnubl B, 9eMeHTHI KOTOPOH CyTb BeKTOpa C HalipaB- 
sioulumn e; u f,; (f;; —BeKTOP, NepNeCHTMKYJIAPHEI e; HU Je*Kalllui B M0C- 


OCTH paBHOBecHoro yruia). Takum oOpasom, : | = B.| 


Matpuua B mpamoyrombuaa c N (N —uncu0 aToMOB B MOJIeKysIe) CTOWNO- 
amu u 3N —6crpoxamu. Jlna onpefeseHua r; 10 JaHHbIM BesIMUMHAaM ecCTeCT- 


rails 


c iF q » 
CHHbIX KOOPAMHAT BOCMONb3yemca copmyson || r;!| = MBI Ml (em Cie)e 
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Snecb M71 — wnaronaibHad KBalpaTHad MaTpHula Mopaka N c ouleMe HTal 
| / m;; T—Matpuua, o6paTHas K MaTpHIle KAHEMATIYECKHX KOSPPULHEHTOB (T 
Tak KaK BC@ CMel[eHHA aTOMOB, MpUBOAIIMe K H3MCHEHHIO PaBHOBeCH 
KOHUrypallun MOVJIeKy Jbl, T. €. K KOMCOAHHAM, OJDKHbI NMOJIHOCTbIO ONpe] 
uatpea 3N —6 He3aBHCHMbIMH BHYTPeHHHMM KOOPAKHAaTaMH, TO Mp Had 
JONOJIHHTeJIbHbIX COOTHOWICHHH Me@%KTY eCTeECTBeEHHbIMH KOOPAMHATaMH O 
HOJDKHbI ObITb YUTeHbI Tepe OOpalleHHeM MAaTPHIlbl KHHEMATHYeCCKHX KOI 
(PHUHEHTOB, a B MaTpHule B BbIMepKHYTbI CTPOKH,COOTBETCTBYIOIWIHE 3aBHCHMI 
Koopaunatam. UroOpl noyyHTb HeOOXosMMble AIA BHIuNCeHHH Ae; pa3sHOc 
Ar;, MOCTaATOUHO NOWCHHO BbIVeCTb JIpyr H3 Apyra OTBeYAaIOlMe Po H Fz, CTPO 


maTpuitb! (M+ BT), uro, O4eBUHO, PABHOCHJIbHO YMHOXKEHHIO CJI€EBa Ha HEKOT 


a 


ae q 
pyto Matpuny C. O6osHauuymM CM 1t=AM +, tora || Ar; || = AM*BT | : 
(3) nowyauM 

de — {[ ame |/*] | — 42 ( 
4 1 


t ¢crp 


CynenopatTesbHO, Ae; OKa3bIBaeTCH (PyHKUMeH BCeX e€CTeCTBeHHbIX KOOpH 
HaT H MpefcTraBsianeTCA B BH BeEKTOPHOH CYyMMbI Bcex e; H fz; MOJIeKyJ 
[IpeumyiuecTBo Moswb30BaHHA copmyson (4) 3aKIOUaeTCA B TOM, YTO MBI H 
XOJMMM MOBOPOT CBA3H pH KOseOaHuax Ae; Kak (pyHKULHIO BCe€X eCTECTBCHHI 
KOOPAHHaT, B TO BPeMA KaK B OCOBIMHOM HYJICBOM Mpn6IMKeHHH WIA ynpoll 
HHA paC4YeTOB UaCTHbIX MpovsBoHbIxX Ae; MoNaraeTcA He 3aBHCALIMM | 
KOOpAMHAaT powa g. WPopmysty (4) MoxKHO ynpocTHTb, ecH yuecTb, ¥Y 


4l a Al = ail 
— | am IBT " | =— | Dave + WOntnn | , rye a; ecTb mpoexuna A 
. ell déerp. S27 a 
Ha e;. Ipoh l=i a;=q; UW, CAe€MOBaTeNbHO, WIeH g;e; He BOHJeT B OKO 
yaTeJIbHoe Bbipaxkenne Jin Ae;. STOT cbakT COBePpLWIeEHHO NMOHATeH, Tak Ki 
KOOPAHHaTa g He MOXKeT, OYEBHIHO, H3MCHHTb TMOMOKeHHE CBORM CBA3H 


pOcTpaHcTBe. SHauHT, Jia BbIuMCIeHHA Ae; WocTaTOUHO yMHOxKUTb (AM 1B! 
Ha CTOOel ECTECTBEHHbIX KOOPAHHAT C HCKJIOUCHHOM KOOpAMHATO! Gg; H B3H’ 
> 


i-1O0 CTpoky. Brpoyem, 9TO JeaTb HeOOASaTeIbHO, TaK KaK Torga Aum, MOX 
ObITb 3allHCaHO B KOMMaKTHOH MaTpHuHOK dopme. 


O6osHauHM {a,;} CTpOKOBy!lO MaTpHLy c d/IleMeHTaMH a; CyMMy > wide 


ipeacrasuM B Bue {y,} || Aer|| u || Aerm || = S2(AMABT — E) | NE ow 


(\MaroHaJibHaAx MaTpHiia nopsyka N—1 c »snementamu 1/s,;; E—xBa 
paTHad MaroHaJbHad MaTpHia nopsszka N—1 c anementamu e, Matpui 


(AM™%*BT—E) OyneT npsamoyrobHoh c N—1 crpokamu u yucOM cTON 
HOB, PaBHbIM YHCJIy HeSaBHCHMbIX eCTeCTBEHHbIX KOOPAHHAaT. Berparxkenue I. 


fas B MATpHYHOH (opMe MpHMeT BU 
= Oui rt 

Mae ‘ lee ,0 

ie rans J 


Tak Kak BepOATHOCTh Nepexoya Mp NorioujeHuu BbIpawKaeTcH yepes H 
JI@BYIO AMIVIMTYLy HOpMaJIbHOrO KoOJIeOaHHA Qom, TO B tbopMysle (5) caenye 
MOJIb3OBaTbCA HYJIEBBIMH ECTECTBCHHBIMH KOOpAMHaTamu. M3 pemenuA KOU 
OaTeJIbHOH 3alaun HaXOMTCA CTONOeL, ECTECTBEHHBIX KOOPAHHAT C TOUHOCTE 
AO TlocTosHHOrO MHOMwKUTeNA. UroObl NMOMyYuTb HyJeBbIe ECTECTBEHHbIC KOO 
WHHATbI, AOCTATOYHO YMHOXKUTL KOSPPHUMEHTHI CPOPMbI IIA WaHHOTO HOpMaw 
HOrO KOJieOaHUA Ha HOPMHPOBOYHbIH MHOXKUTCJIb MH HYJeBYIO aMIIMTYLY HO 
MaJIbHOrO KOJIeOaHHA. 
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; V9 oat], 


pin=[(22)- 186] tas anrtr of 
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Kak Bugum, Awm BIPaxKaeTCA Yepes BEKTOPbI €; 4 f;;. [a KoueOanun pas- 


WOK (OpMbl HEOOXOAMMO TOJIbKO TMOMCTAaBHTb COOTBETCTBYIOUMeE Yn H 


Y m* 


{BpipaxeHHe B KBajipaTHbIX CKOOKaX OCTAeTCHA AIA BCEX HOPMAJIbHbIX KoseOanult 


annoti MOJI€KY Jbl HEH3Me€HHBIM. Bpipaxkenue (6) no cBoel dopmMe OveHb yOGnO 
iA MpOBeeHuA pacueTOB Ha JJIEKTPOHHO-CueTHHIX MaliMHax. MuxoxurteJib hy,, 


| > 
He BMAeT Ha HatpaBsenve Aum UH, 3HadHT, NOJIAPH3al\4A MOPJIOWLeEHHOrO CBe- 
Ta He OyeT 3aBHUCeTb OT YaCTOTHI KOJIeOaHHA. 

@Mopmyvia (6), Kak JerkKO BUJeTb, aeT BO3MO2KHOCTb BBIUHCJIATb YACTHbIE 
MpOH3BOHbIe OT HHTCHCHBHOCTeH HW NONAPH3alluH MO IIeKTpOONTHYeCKUM Ma- 
paMeTpaM uM MapamMetpam matpuy 7! u U. IIpu stom HeoOxoquMOo HaxO,UTb 
MpOWSBORHbIe OT YaCTOT MH CopM KOsIeOaHHH. CooTBeTCTBYIOWINe MeTOJbI ObIIH 
paspaOotanp JI. C. Masnuem (2°, 14). [IpH mepexoge k Neppomy npH6uHxKe- 
|HHIO BaJICHTHO-ONTHYeECKOH CxeMbl B (popMyvie (6) H3MeHHTCA TOJbKO WieH 


| 


BG qe:. M13 Bpipaxkenua aa Ain BHJHO, uTO KOJIeOaHHe MOXKeT ObITb xXa- 
pakTepHCTH4HBIM NO NOJAPH3awHH TOra, KOra OHO XapaKTepHCTHYHO 110 
cbopMe, a MO MHTCHCHBHOCTH TOJIbKO Tora, KOrqa WMeeTCA XapaKkTepHCTHL-. 
HOCTb H 110 YacToTe H MO dopMe OAHOBpeMeHHO. 

| B 3akJiOueHHe CUHTaIO CBOHM IIPHATHbIM JOJPOM BbIPa3HTb HCKPeCHHIO!IO 
| OnarojapHocTb JI. C, MasnHuy, NocTOSHHbIMH KOHCYJIbTalMAMH KOTOpOrO 4 
“umen BO3MOXKHOCTb BOCIIOJIb3OBaTbCA. 


V.:ucTuTyT (H3HueCKOH XHMHH loctynuvio 
Akayemuu Hayk CCCP 15 III 1959 
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PH3BHKA 


39. A. KAHEP u ®. ©. BACC 


K CTATHCTHYECKON TEOPHH PACIMPOCTPAHEHNA PAXHOBOJIH 
HAJ, UAEAJIbBHO NPOBOAAMWIEH NJIOCKOCTbIO 


(I1pedcmaeaeno axademuxom M. A. JIeonmoeuuem 8 IV 1959) 


1. Pa6ora nocBaujeHa BBIYMCJICHHIO CTaTHCTHYCCKHX XaPaKTeEPHCTHK 93JICKT- 
POMAarHUTHOFO MoMA, paciipocTpaHsalouleroca B cpewe C MaJIbIMH CJIY4aHHBIMH 
cbyKTyalluamu 63 uaeKTpHuecKOl MpoHMuaeMocTH ¢ = <¢> + 42 Hal 
WeaIbHO BPOBOAAWLHM TosynpocTpaHcTBoM. [lopepxHocTb pa3fela mpesno- 
NaraeTca MIOCKOH, a Cpeyja Hay] MOBeEPpXHOCTbIO — CTaTHCTHYeCKH OHOPOHON, 
T. @. MbI CUHTaeM, 4TO <e> HW <62?> He 3aBHCAT OT BPeMeHM HM KOOP] HHAT. 
McrouHnk H3ulyueHHs (AHNOJIb C MOMeHTOM d) pacnoJIOKeH Ha BbICOTE Z) OT MO- 
BePXHOCTH pa3yea. Hayao KoopauHaT coBnayaeT C NpOeKUMeH AHNOMA Ha TWIO- 
CKOCTb pa3jela, OCb Oz HalpaBJleHa BJOJIb MPpOeKIMM MpAMOH, COeAMHAIOULeH 
uNOb C TOUKOH Ha6sogenua r(L, 0, z). Mbt orpanHwunumMcaA paccMoTpeHHeM 
cblykKTyalul KpynHoro MacuiTaOa, Kora XapakKTepHbId pawquyc KOppeAWMM 
/ BeNUK 10 CpaBHeHUIO C JWIMHOH paHOBOJIHDI A. 

Jia MomHOrO cTaTHCTHYeCKOrO OMMCaHHA SJIeEKTPOMArHUTHOTO MOA HeOO- 
XOJMMO HaliTH BU (PYHKUHH pacnpeseteHuA CIyyalHbIxX KOMMOHEHT TOA Mi 
ee lapaMeTpbhl — cpeqHue 3HaueHHA MONeH U cpesqHHH KBaapaT CJIyKTYyaluoH- 
HOH COCTABJIAIOUIeH. 

AnaloruuHad 3aaua B Oe3rpaHHuHOl cpese paccMaTpHBasacb BO MHOTHX 
paOotax (cm., Hampumep, (')). panuma pa3sqena IpHBONT kK pe3KOMY BO3pactTa- 
HHIO OTHOCHTECJIbHBIX (JIYKTYaWHH BOMM38H HHTepdepeHUHOHHBIX MHHHMYMOB 
peryJIspHOH cocTaBJAioujeH moma. M3n0%xeHMIO pe3syJIbTaTOB TeOpeTH4eCKOrO 
paccMOTpeHHA STOrO BOMpOCca NOCBAILeHO HacTOAIee COOOIIeHHe. 

McxoHbiMu ABJIAIOTCA ypaBHeHua MaxkcpBema: 


rot rot (E +£) — k®(<e) + 82) (E+ £) = pd (r— ro), (1) 
rye Re = E + € —nosnoe nose; E = (6> — peryanpuan u £ —cbnyKTyaluon- 
Had cocTaBJsatoulue; k= w/c; p= 4nk*d; <©> MOXHO NOJO%KUTb PaBHBIM eJH- 
HHIe. 

B cayyae payKryalui kpynHoro macuiTa6a moxKHO mpeHeOpeyb movspn- 


SaIMOHHBIMM MompaBkamy (7), T. €. NOMOwKUTb rot rot = — A. Ycpenaasa ypap- 
Henne (1), nomyyaem 
AE -+ k2 (E+ <£8e)) = — p8 (r — 1). (2) 


'B 9TOM ypaBHeHHM MbI yepxKaH Masioe cnaraemoe <£6e), IIOCKOJIBKY OHO 
oOecneunBaeT 3aTyXaHHe cpeyHero MOA Ha GecKoHeuHOocTH *. 
Bpruuraa (2) u3 (1), Haxoqum ¢ 


Anse RE = — k?E68e. (3) 


# 
IIpeneOpexkenue STHM ClaraeMbIM MpHBO_NT K TIpOTHBOpeyMlO C 3aKOHOM COXpaHeHus 
SHEpruu, Tak Kak aMIVIMTVa perymApHOw cocTaBAAoMleli yMeHbIaeTcCA 3a cueT llepexoya 
Ce SHeprHu B SHeprHuto dayKTYauMi MpM paccesHHM Ha HeEOAHOPOMHOCTAX. 
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[pannunpie yclopua oOpmunpie: E_ =f = 0§,/0z2 =0F,/0z=0 ua rpa- 
iMle pasyea, re 3HaK MMHYC OTHOCHTCA K FOPH3OHTaJIbHOM KOMMOHEHTE 
MOA, a 3HaK Il10C — Kk BePTHKaJIbHOM. DTOT MeTOA cTaTucTHyecKoro omMca- 
HMA B MpHMeHeHHH K 3affayaM paciipocTpaHeHuA BOJH Obi] pasBUT B pa6o- 
rax 1. M. JIucbmuua c corp. (?). 

| 2. Pemenne ypaBHenus (3) umMeeT BHI 


a(t) = | dr’en (t5 1’) Bs (t')8(0') (4) 


2.0 


ae ¢. — pyukuus lpuna oneparopa Ag + k?9 = 0 c rpaHH4uHbIMy ycloBuAMU 
Do. /0z = 0 u o_ =O coorTBeTcTBeHHO. 

| Ws cdopmyupr (4) ceqyetT, uTO Ha. AOCTaTOUHO OOMbIIMX PaCCTOAHHAX OT 
CTOUHUKA TIpH JiKOOOM, 3AKOHE PaciipeevIeHHA os KOMMOHEHTHI — pacnpeseseHnbl 
OPMaJIbHO: 


i (Er, &:) = (nab)! exp [— (&F / a?) — (&7/ 0%) + (2q,£; /.ab)), (5) 


coat ay) 

(ea 
MoxHO 0Ka3aTb, STO B JabHeH 30He, rye LSkl?, g<1, a®—b?. 
Ip sTOM BilawM oT MHTeptbepeHUMOHHBIX MMHHMYMOB cpegHero mouA 
(| E?| >< /&|>) basa » uw orHocuTembHasd amnuutTyfqa A/|E|=|E+6&|/\E| 
H3JIEKTPOMArHUTHOTO Ovid Aexp (ie) pacnpegenenpt mo Tayecy c oqMHakoBoli 
HaMCHepcHel a: 


rae &=& + ibs, a* = 2(1—q*)<E>, bY = 2(1 —q?) E>, q 


Sie Op pe OAD PLE? lime |G? [Dy 2a EAN (6) 


Bou1u3u MHMHUMYMOB aMIIMTya pacipeyenena no saxony Peues (f(x) = 
H= xexp(— x?/2)), a cbasa paBHosepostuo. IIpu 2Tom 


Cop?) = 77/3, (In A — <n A>)" = 17/24, (7) 


(PIYKTyAalMu Casbl HM MOorapHdMa aMMVJIMTYAbI HE MaJibl MH HE 3aBHCAT OT *JlyK- 
|TYaWMOHHBIX XapaKTepHCTHK Cpebl H KOHKPeTHOTO Bua TOA. 

| 3. Takum o6pasom, iad TlomHOrO cTaTHcTHYeCcKOrO OMMCaHHA 9JIeEKTPOMar- 
|HHTHOTO TOJIA JOCTaTOUHO HATH cpeyHee (peryJiapHoe) Nowe MH cCpeqHeKBay- 
i ; 2 4 = 
|paTHuHble dJyKTyaunu cE, <> a <E-E,> A KaxkKOM W3 KOMNOHEHT MOUA. 
\Iipupoqumpie HuxKe (OpMyvIbI WIA <|€°| > CipaBeAIMBbI NPM BbINOJHEHHN Cyie- 
Jlyroulux HepaBenctes *: 


L<kl<Vhl, 2,%<L. (8) 
| B qanmpueh 30ne 
| 


Ex (t) = ps ¢% (t To), (9) 


‘Tae ¢* oTmmuaeTca OT, TeM, YTO BMecTO kB BElpaxkenue (5) BxoOguT apex- 
\THBHaA MOCTOAHHAaA pacripoctpaHeHuA x, paBHad 
| x== kh + 1/, (de> ikl, (10) 
YUUTHIBAIONIaA oca6seHNe perysApHoro NOIA 3a CueT pacceAHHA Ha PJyK- 
TyalvAax. 

V3 dopmya (4), (6) u (9) HeTpyqHo Halirw cpeqHMe KBaypaTH piyKtya- 
UHH dasbl U amnuNTyAbI. Bee BprmanculeHuaA yaeTCA MPOBeCTH NpH MpOH3BOJIb- 
HOM Bue (PYHKWMH KOppe Au 


<be (r) 88 (0)>= <8) W (xl /0ys Ly / ei 121/41): 


* XapaKkrTepHple paywMycbl KoppesALMHH (pa3Mepbl HeoZHOpomHOCcTeH) B Tponocdepe no 
qauupmm padotn (?) /~3-+ 30M, uM B CaHTHMeTpOBOM AMana3zoHe BOJH A~ 0,1 M Ha pac- 
crosuuax L > 10 KM ykKa3aHHble HepaBeHcTBa xopomwo sBpMomHsioTcA (kl ~ 10 ~ 100, 
VkL > 108). 
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rge J, u 1, —pamuycbl KOppeIAIMH COOTBETCTBEHHO B MJIOCKOCTH HM NO HOp- 


MaJlM K rpaHuye pasfena. B cnyyae, Korga W (r) pactiaqaetcd Ha MpOusBe-. 
yeHHe (yHKUMH OT Tpex KOOpAMHAT, ( 


= 1 
<be%> KL) L 4 Qzt + 2z, (1 — 2) 1 
oe = peter i+ ( Ly )+ (ie 
P | 
i Wl et — Mv CAL) + cos (2hzzo / L) (W (22t /L,) + W (220 / LN), | 


aL 


[o-e) 
roe ly = \ W (x/l))dx. Sra mdopmyna * cipaBeqimBa BAatM OT HyNeH cpel- 
0 — 
Hero moma mpu <de> #1) L <(l cos (2k229/L)). 
Ha kpato mepBoro uuTepepeHuMOHHOrO MaKCMMyma, re 


QkzzZo \2 KR ir i 7 
( “20 ) a. Gi pie abs o4 = a C8e%> RTL, (12) 


rye J, o3Hauaer uHTerpat no ¢ B dopmyvie (11), B KoTopom cos (2kzZy / L) 
Hafo 3aMeHuTb Ha | —2 (kzz,/L)? qua J_ uM Ha equHuLy usa I,. 

V3 dopmya (12) Buguo, uto npu (2kzz)/L)? <1 ayKTyauu B ropH30H- 
TAJIbHO MOJAPH30OBaHHOH BOJIHE HE 3aBHCAT OT “aCTOTbI H BO3PacTaIOT C pac- 
CTOAHHEM 3HAUHTeIbHO OplcTpee (MponopuvOHanbHO o_~ L*), vem mpH Bep- 
THKaJIbHOH nOvApusalnn (o,~o?L). «PopH30nTasbHble» vlyKTyalwu 3HauH- 
TC JIbHO OOJIbIMe «BEPTHKAJIbHBIX»: 


Panel LNA ; 
= = (ge) ca (1g 
4. C nomompb1o dopmy (4) u (9) cpaBHUTesbHO sJerKO OMpeeHMTb Koppe:- 
JIALMOHHbIe COOTHOWICHHA MexkLly PyKTyalwAMH (a3 M OTHOCHTeJIbHBIMN (putyK 


TYaWHAMH aMIVIMTYL B ABYX pa3JIMUHbIX TOUKAX nmpocTpaHcTBa. B jambHet 
30He STH CJIyKTyalH paBHbl 


(50159, = <6A,8A,) / | E,E, j= K. 


Ecau lpWeMHuKu c koopyuHatamu R,(L, —0/2, z—d/2), R,(L, 6/2 
z-+d/2) pactooxKexbl B MJIOCKOCTH, MapaJiebHOM MocKocTH yz (cayyai 


monepeyHou KoppesANNH), IpHueM Zz, 2 S—/1, , KOppemANMOHHaA dbyHKUMA uMee 
BH] 


<de2> RL Ly cos (kzod / L) : 


a) bt td 
Ky = 4 [cos (Rzod / L) + cos(2kzz,/L)] \ dt-W (7) W (7) : (14 
0 


Hi3 stow opMysbl BUAHO, YTO NeKoppemAuUA cbyKTyauMl B MoMepe4dHor 
HanpaBJeHuH WMee€T MeCTO Ha PaCCTOAHMAX MOpPALKAa COOTBETCTBYIOUIUX KOP 
PpeJANHOHHBIX payuycos J, u Lj. 

IIpotombHad KOppe AMA, ONpeeNAeMasd KaK KOppeJiAluA CuyKTyaLuit the 
3bl WH aMIVJIMTYIbI B WByx TouKax (L, 0, %) wu (L+A, 0, 2), pacnovioxer 
HbIX Ha paccTodHuu A Apyr oT Apyra Ha OHO UpaAMol c usmyyaTesen 
MpocTupaeTca Ha SHAYHTeJbHO OOvIblee paccTosHne (A ~ ki?), vem momeper 
Has. pu AS kl? K,~1/Va. 


* Ananoruunaa tbopmya, momyyeHHas B. B. Menem, B. UH. Top6auem uC. 9. Bpay; 


M3 KaveCTBeHHBIX COOOpaxKeHui, jaBaa MpaBHJIbHy!l0 3aBMCHMOCTb OT L u w, HeMpaBHAbI 
ONMHCbIBAeT BLICOTHYIO 3aBHCHMOCTb Ip 2, Z <1). 
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B o6actTu DpuMeHMMOCTH «KBaLpaTHUHOH»y (POpMYvIbI KOPpevIALHOHHEIe PyHK- 
uu K_~L’®, K,~L, T. e. Beqyt ceOa Take, Kak H cpeqHHe KBaj[paTsl 
pYKTyYalu B OHO ToOUKe. 

5. Hccnegopannpie Bpmue adekTbI YBeIMUCHHA OTHOCHTEIbHBIX (byKTya- 
Mi 9JIEKTPOMAFHHTHOO NOMA Hal UeabHO MpoBOsAMeli nOcKOl rpaHuleli 
Ipasqela NO CpaBHeHHIo C OesrpaHHuHOH cCpesol CBA3aHbI C HHTepdepeHUHOHHOH 
ICTPpyKTypOl MOA Hay MOCKOCTbIO, T. €. C YMEHbINeHHeEM PeryJAPHO COcCTaB- 
JIMIOULeH 3a CUeT HHTepPepeHUHH MpAMOH UM OTPaxeHHOl BomH. C sTOH TOUKH 
iSPCHHA ECTECTBEHHO OXKUJaTb, YTO MPH pacmpocTpaHeHHH PpalMOBOH BOKPyr 
| HICK PUBeHHOL MOBepXHOCTH (Kpyrviad Sema) B OOsacTH reomMeTpHueckol 
NTEHH OMDKEH HaO/UOLAaTbCA SKCNOHCHIMAIbHbIN 3aKOH pocta *lyKTyallui c pac- 
crosHHem — B COOTBETCTBHH C SKCNOHCHIHAIbHBIM YObIBaHHeM peryJApHoro 

MOJIA. . 

3aMeTUM, YTO CCIM NOBEPXHOCTh pasyea He OGJaqaeT NOCTATOUHO BHICOKOM 
MPOBOAUMOCTbIO, HHTepdepeHUHOHHbIe ad:PeKThI HU CBA3AHHOe C HAMM yBeH4e- 
HHe OTHOCHTEJIbHBIX (JIYKTYaWHH OyAyT MeHee OTUCTIHBO BbIpaxKeHbI. 

B cuyuae KOHEYHOM, HO JOCTaTOUHO GosbIUOH SeEKTPONPOBOAHOCTH rpaHH- 
\Ibl pasqela pasMuve B 3aKOHAX BO3PpaCTaHHA OTHOCHTEJIbHbIX (lyKTyalHH 
'C pacCTOAHHeM JIA TOPH3OHTAIbHOH HM BePTHKaJIbHOH NOApH3salHH pH 
(2k2z)/L)*<=1 ymenbuaetca. STO cBA3aHO C TEM, UTO MPH OTHOCHTEbHO MaJIbIX 
BbICOTaX (a3a KOSPPHIUNEHTAa OTPaxKeHHA JIA BeEPTUKAJIbHO MOJIAPH30BaHHOK 
BOJIHbI P€3KO MeHsHeTCA OT 0 JOT, a AMMVJIMTYLa OcTaeTCA OH3KOH K eqNHULe. 
B 9TOM Culyuae HM BePpTHKaJIbHad COCTaBJAIONAaA perysApHOTO NOMA yORIBaeT 
ponopwuonalbHo L~?, a ne ~L7}, kak B cCuyuae HeabHOH MpoBoAuMocTH. 
OjykTyaluuH BePTHKaIbHOH WH TOPH3OHTaJIbHOH KOMMOHEHT pacTyT C paccTos- 
HHeM 110 OJHOMY H TOMY Ke 3aKOHy (~L?*). Haxkonell, ecm MOgyJb Koadpdn- 
WHeHTa OTPaxKeHHA He OJM3O0K K CAUHULE, PIYKTYaWH B ITOH OOACTH JOJOKHBI 
BO3PacTaTb C paccTosHhem L Opictpee, uem L, HO MeyuieHHee, uem L?. 

ABTOPbI HCKpeHHe MIpH3HaTesbHHI WI.-Kopp. AH YCCP C. A. Bpayze 3a 
| MomesHpIe OOcyXCHHA 3aTPOHYTHIX 3eCb BOMPOCoB. 


VuctutyT paquopu3snuku u 9eKTPOHHKH Tloctynuso 
Axkanemuu Hayk YCCP 4 IV 1959 
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Jloknagn AKkagemun nayr CCCP 
1959. Tom 127, Ni 4 


TEXHHYECKAA PH3SHKA 


C. B. HOE, H. M. APHUKO, HW. A. MPOKO®bEBA u B. M. COBOJIEB 


HABJIFOMEHHE XPOMOC®EPbI HA JMCKE MW HA KPA? COJIHILA 
B M3JIYUEHUUW K-JIMHHH HOHHSOBAHHOrO KAJIbUNA 
C NOMOL[bIO HHTEP®EPEHUMOHHO-NOJISAPHSALMOHHOLO ®UJIBTPA 


(ITpedcmaeaexno axademuxom B. JI. JIunxuxom 20 1V 1959) 


Ha6.soyeHue xpomocdepbi Ha WHcKe H Ha Kpaio CouIHa C NOMOLIbIO HHTep- 
(bepeCHI[HOHHO-NOJAPH3alMOHHBIX MHIbTPOB (4...) NOyYHO SHadHTe/bHOe 
pacnpocrpaHenue. B CCCP cerb acrpoHomuyuecKux OOcepBaTOpHl cJyKOBI 
CouHWa OCHalleHa CMelMaJIbHbIMH XpOMOC(PepHbIMH TeIeCKOMAaMH, CO3aHHbIMH 
Ha OCHOBe IIPHMeHeHHA H. Ul. . C OUCH Y3KOH NoOcOoH mpomyckaHua (2%). 
PesybTaTbl HaGMOeHHH CHCTeMaTHYeCKH IyOJIMKYIOTCA B KypHase «ComHey- 
HbIe JaHHble» B Bue TaGJIMM W exKeHEBHBIX KaprT. 

IIpumeHenve u. 1. dc). B COUeTAHHM C MOLIHBIMH COJIHCUHBIMH TeslecKONaMu 
JjaeT BOSMOXKHOCTh MOJYIMTb HOBbIN WeHHbIM MaTepHaJl O TOHKOM CTpyKType 
xpomocdepbi H npoTy6epaHes H O JBHXKeHHAX B HHX (7,9). 

Han6ombpuiee pacnpocrpahenuve NOJyYHIM HaGOJOeHHA C MOMOIIbIO H.1.d. 
B muHun HH, Bomopoxa. OAHAakO He M€HEe BaXKHbIMH Ob Obl HaOMOJeCHUA B JIH- 
HuH K WOHH30BaHHOTO KaJibuuaA. K comaJieHHio, TPYAHOCTH, BOSHHKarIOULve 
IIpH co3haHuu u.n.d—). C OUCH Y3KOH MOOCOH NponyckaHHA WIA STOH OOMACTH 
CHeKTpa, He JaBaJIM BO3MOXKHOCTH OCYLIECTBUTb (PUJIbTPbI C TPeOyeMBIMH xa- 
pakTepncTukamyH. TlosBuBuiMecsd HefaBHO MVJIeHOUHEIe NOMApUsaTopp (°) cosqa- 
JIM TIPEANOCHIIKH WIA paspaOoTKH HYKHOrO U.n.c=). OTHOCHTebHO Maulana WIMHa 
CBETOBOM BOJIHbI M HeOarOonpHATHOe B WaHHOM CJlyuae yBeIMYeHHe MOKasaTeJA 
JBOMHOTO JIYUCHPeJIOMJICHHA Y KBaplla MW UCMaHACKOrO WwNaTa CHJIbHO OCIOXKHH- 
JH 3ayauy. 

@MuJbTp WIA MHHM K WOHM30BaHHOrO KaJiblua, paspadoTraHuplt B Mucru- 
TyTe KpuctTamorpapun Axkaylemun Hayk CCCP, nmosBomun wHa6I0LaTb JIMUIb 
HHTCHCHBHBIe KaJIbIlMeBble WpOTyOepaHubl Ha Kpaio AucKa (’). Ha upuBexeHHErx 
B cTaTbe (oTorpapuxAx usoOpaxkenue fucka CoulHia 3akpbITO AMadparMmol. 

VsrorosieHHpit B PappapAcKoli oOcepBatopuu dbustp (°), uMerouMi wupH- 
HY MOOCbI NponyckanuA 4A, MORKeT, MO-BUAMMOMY, MO3BOIHTb HaGsu0laTb B 
JYULIeM CLyYae JIMb WpoTyOepanunl. B coo6ujenun (8) He ZaeTcA onMCAaHHA M0- 
JIYYEHHOTO JKCHEPHMeHTaIbHOrO MaTephama. 

C. B. Mode u H. M. J[puuxo paspa6oraau Hospi u.n.d. quia muHun K no- 
HM30BaHHOrO KaJIbUMA, OOMaTaOulMH MOMOCOM MponyckaHuA WHpPHHO OKOIC 
0,5 A. [IpumeHenuaa meTogquka usroTOBIeHHA nosBOmMNAa NOWYYATb (buIbTp, 
MMEIOULMH BbICOKNe ONTHYeCKHe XapakTepucTuKH. Tlomapousel HCNONb30BaIHCE 
NJICHOUHbIe, TOPO Ke THNa, YUION BU. U.. Mucruryra kpucransorpadbuu. 

IIpo6upie HaOmogeHua c Hawimmu u.n.d. 0,5 A, nposeyenusie B IlyKose F 
nepvox c 20 no 24 III 1959 r. na ropusoHTambHOM CcoHeuHOM TeJecKONe, JaJIF 
BO3MOXHOCTh NOYYHTb KOHTPacTHyio Ooratyio eTanAMM KapTMHYy KasbuHe. 
BbIX OOpasoBaHHH B MHUM KCa” B pasJIMYHbIX MecTax QucKa Couila H Ha Kpato. 

Vi.n.p. craBusicd B mpaxmMoM (bokyce HHCTpyMeHTa nepex (OKaJIbHOH TIO. 
ckocTbto. [lyyok quapparmuposBasca Wo 25 cm, uTo npH (bOKYCHOM paccTOAHHI 
17,5 M COOTBETCTBOBAJIO OTHOCHTCILHOMY OTBepcTHIo | : 70. Jiuametp u306pa 
*KeHHA Conia coctaBiiat 16 cm. U.n.. pa6oran mpu temnepatype 37,2° u LeHT 
PHpoBaJICA MPH 9TOM Ha WeHTp WHHHU KCa*. 
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IIpusoqum nomyyeHHbie CHUMKH. 


Puc. | (puc. 1—3 em. ua Bkaelike k crp. 772) npeacraBaer CO6Ol CHUMOK 
potyOepaHia uM xpomociepn Ha Kpaio,nomyyennplt 21 III 1959 r. BamepxxKka 
Ha mienke P®-3 cocraBasana 1 cex. luck Connia ne Auadparmupospasca. 

Ha puc. 2 npuBoxurcs CHUMOK xpomoc(bepHbIx OOpasOBaHHii, BUMMBbIX B JIH- 
jwumM K wa yucKke ComHtia BOmM3H Kpad. Cuumox cyenaH 21 III ¢c BbIJep2KKOL 
10,1 cex. CpeTapie PIOKKYJIbl OYCHB KOHTpacrTHbl. 

Ha puc. 3 (cHumox nowryyex 23 III c Beyjepxkoli 0,1 cek.) BAAHBI PIOKKYVIbI 
BOJIM3H WeHTpa ucKa. HecmoTps Ha TO, 4TO B yKa3aHHble JHU He6O ObiI0 MOKPbITO 
caObIMM WHpyCcaMu WH KavyeCTBO H300paxKeHUA OpIO NIOXUM, (PAOKKY LI BUHBI 
OUCHb KOHTPaCTHO, YTO FOBOPHT O BEICOKHX KauecTBax U.1.cp)., O MaJIOM KOVJIH- 
yecTBe paccedHHOrO CBeTa B HEM. OTH NepBble NPOOHHIe HaGMOAeHUA C U.N. 
Wid JHHMM KCa* noKka3aJiu, uTO TakHe u.m.c). MOryT C ycnexOM MpHMeHATECA 
B CeTH ClyxKObI CouHHa B XpoMocdepHbIx TewecKoNax HapsAy Cc UW... Wa Ju- 
Huu Ha, yxKe WIMPOKO HCNOJIb3yeMbIMH CyxKOOH Coma. 

Hospi u.0.c=). ia sHHau KCa* B coueraHuu c OOJIbIIMMH COJIHCUHBIMH Teule- 
CKONaMH MOXKET HCNOMb3OBaTbCA [WIA MCCIeEOBAaHH TOHKOM CTPYKTYPbI Xpo- 
mocdepbl Kak Ha JlucKe CoJIHa, TaK HM Ha Kpalo, a Tak>Ke JIA U3yYeHHA BH- 
%KeHHH B mpoTy6epantitax. 


ABTOPBI BbIParKaloT OslarofapHocrb akaJ. B. I]. JImmnuxy 3a uutepec kK pa- 
+ 60Te. 


t 


Tloctymuio 
7 IV 1959 
UMTHPOBAHHAA JIATEPATYPA 


1¢. B. Hodde, HW. A. Wpoxodsbesa, McC. Sirencoun, JAH, 75, 629 

t (1950) 2C.B. Uod de, Tp. ceccuu, nocpsamen. namatu akag. C. MU. Bapunosa, M., 1953, 
ceTp. 34 3C. B. Hobde, M. M. Tom6poscKaa, Onr.-mex. mpom., Ne 12, 17 
(1958). *4B.A. Kpat,H.A. Ipoxodsesa, Mss. Inapu. acrp. o6c., Ne 152 (1954). 
5VW.A. Wpoxodgbesa, Vas. Inapn. acrp. o6c., N2 155 (1955). § FT. UW. DWuctaep, 

| Kpuctannorpabua, 1, B. 2, 218 (1956). “A. B. Tuapspapr, lr. WU. Luctuep, 
E.A.MaxkxaposBa, JAH, 100, No6, 1067 (1955). § R. Dunn, Astr. J., 58, 2, 38 (1953). 
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Jlornagn Akafwemun nayr CCCP 
1959. Tom 127, Ni 4 


XHMH A 
M. (. JIMHbKOBA, H. J]. MATPHHA w akanemux VW. JI. KHYHSAHLL 


PHCOEAMHEHHE AJIKWJICYJIb®EHXJIOPHAOB K MPOM3BOJHbIM 
AKPHJIOBOM KUCJIOTbI 


Panee HaMM OblWwIO NOKa38aHO, YTO aJIKWJICYbPeHXIOPHAbI erkKO NpHucoesu- 
AIOTCA K AKPHJIOBbIM KHCJIOTAM HM UX MPOMSBOXHbIM B COOTBETCTBHH C NOMAp- 
OCTbIO HCXOJHbIX PeareHTOB C OOPasOBaHHeM G-aJIKTHO-B-XJIOpSaMeLeCHHbIX KUC- 
or Tuna (*): 


Seale ReSsS cise | 
C=C—COOH(R) me COOH (Ei: 


a 


Cl SR’ 


O3TOMY OKa3aJIOCb HEOOXOJMMbIM IIPOBepHTb WaHHbre padoTp: HpuuTiMHrepa 
?), B KOTOPOH aBTOp MpOLykTaM MpHCOeAHHeHHA aJKUJICYJIbeHXJOPHOB K 
€THJIOBOMY 2:PHpy aKPHJIOBOH KUCJIOTbI MPHMHCbIBaeT CTpoeHHe a-xJiop-f- 
JIKTHOMPOH3BOAHbIX MPOMHOHOBOH KHCJIOTHI 


‘ SC] 


CH, = CHCOOCH3 


CH, — CHCOOCHs. 
| 


| 
SR Gl 


VUmenuo 9T0 cTpoeHve NpHMHCHIBaeTCA ABTOPOM, HECMOTPA Ha MOMpPOOHO Uccule- 
OBaHHbIe UM 2%Ke peak CyJIb:eHXJOPHAOB C COeAMHEHHAMU, COep2xKallluMu 
TOJBMXKHOM ATOM BOLOPORa, TAKHMH KaK MAJIOHOBbIM IPUp, alleTOYKCYCHBIM a*pup, 
CepOBOJOPOR, WMaHUCTHIM BOLOpOL M Ap., KOTOPHIe MOATBepxKaioT OOULENPHHA- 
TYIO NOMApHsaluio cyLpeHxopuyzoB R—S->Cl. Kapam, usyyapuiuMi mpHco- 
equHenne 2,4-.HHUTPOeHHVICyIbpeHXOpuLa K OePHHAM, NOKAa3aJ,YTO STO TIPH- 
coemMHeHHve Het 10 mpaBusy MapKoBHukKOBa B COOTBETCTBHH C NOJApH3alner 
CYbeHXOPHAOB, Ae OTPUMaTeJIbHbIM sapAy CocpeqoToueH Ha aToMe xJlOpa 
(*), Ananusupys pe3yJIbTaTbl KMHETHKM peaKWWH MpPHCOeAMHEHUA CyJIbeHXJIO- 
PpuJOB K OmeduHaM, aBTOp Mpefviaraer CrefyIOulu MexaHusM peakunH (*) 


CH2:—CH—C,Hs 
“ | | 


& Sis Cl 
== Cll H2C — CHC,Hs |+ —Ht) s¢H—CHGsH.; 
HeC = CHC,Hs SO Ch: 7 | 
SR SR 


“cog” Cee CHC 
SR OCOCHs 


IpHueM B 3aBHCHMOCTH OT YCJIOBHH MpeCTaBJAeTCH BO3MOXKHBIM BbIJeeHHe 

MpeAMOUTHTeIbHO OMHOFO M3 TPex COeAHHEHHH WIM BCeX NapaJJIebHO. 
TlaipHeiwiue Halid WcCeqOoBaHuA peaKIUMH MpHcoeHHeEHHA CYyIbPeHXJO- 

PHJOB K MPOHSBOHHIM AKPHJOBOM KHCJOTEI BHOBb NOATBEPAMJIM PaHee BpICKAa- 
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3aHHbIC HAMM OJOx*KeHHA uM ONpoBeprvid JaHHble BpwuTunnrepa. Kak oKa3a- 
NOCb, IpUcoeqNHeHHe ITHJICYbPeHXMOpHfa K aKPHJIOBOH, MeTaKPHJIOBOH, H- 
MeTHWAKPWJIOBOH KHCOTaM, K aKPHJIOHHTpuJy HM XJOpanruypuyy u STHJIOBOMY 
3pupy FUMeTHaKPHJIOBOH KUCJOTbI UAeT C o6pa30BaHnem §- xJIOp-%-aJIKTHONpO- 
H3BOAHbIX MPOMHOHOBOH KHCJIOTHI: 
R R 
NS CARSCL” 
C= CR” — COR” 


= “C= CR” ==COR”, 
a | 
Re R’ Cl SGaHs 


oX 
Ilpu stom mpucoequHeHne STHICYIbPeHXMOpHa UAeT OYeHb MeTKO K 9apupaM, 
Tpyquee K KHCOTaM H HUTpHsaM M BCero TpyfHee K XJOpaHruypuyam (7). M3 
XJOpaHruApHAOB P-XJOP-G-aIKTHOMPOW3BOLHDIX MPOMMOHOBBIX KHCJIOT C Cepo- 
BOLOPOAOM ObWIM MOuyYeHbI COOTBETCTBYIOMHe B-MPONMOTHOMAKTOHEI (°) 


SGH 
~ We 
Ss | 
a = i = Fe Cent Gre 
Cl COC! Fine vee oe 


IIpu wHOM nopxAsKe MpHcoeyquHeHHA CyIbPeHXJOPHAOB OOpasoBaHHe ~-mponuo- 
THOJAKTOHOB ObWIO Obl HEBOSMOMKHHIM. IIpu evcTBHH OCHOBaHHH Ha 3THJIOBbIM 
apup §,3-quMerHu-B-xJOp-«-9STHJITHONMPONHOHOBOH KUCJIOTLI IPOHCXOLUMT OTPHIB 
XJIOPHCTOFO BOLOpOAa C OOpas0BaHHeM STHNOBOFO Spupa B,8-THMeTHI-G-9THJITHO- 
aKPHJIOBOH KHCJIOTHI. 

B 1958 r. DyHqepmMaH npucoequHeHHeM STHJIMepKalTaHa K MeTHJOBOMYy 9H- 
py &-xIOpaKpHJIOBOH KHCJIOTbI J@HCTBUTeJIbHO MOJYUH MeTHJIOBbIN 93(pHp 
&-XJIOP-8-3THJITHOMPOMHOHOBOH KUCJOTEI (°) 


C,H;SH 
~~ Cy,H;SCHe, — CHCICOOCHs. 


TemnepaTtypa KHMeHHA MOJyYeHHOrO TaKHM O6pa30M MeTHJIOBOrO aiPupa a- 
XJIOP-8-9THJITHONPONHOHOBOH KUCJIOTHI COBNaJia C TeMNepaTypoH KHNeHuA Tpe- 
Mapata, mojwyyeHHoro BpwHTWMHrepoM MpHcoeqHHeHHeM STHJICYIbpeHxXIOpUusa 
K Me€THJIOBOMy 2PUpy akpHOBOH KucOTH. Ha ocHoBaHuu sTOTO TyHyepMaH 6e3 
JOCTATOUHBIX OCHOBaHHH coriacwica c BpuaTuuMnrepom, 4To mpu eicTBuH 
CyJIbPeCHXMOPHAOB Ha aKPUJIOBbIe CHCTeMBI aIKTMOrpynna duKcupyercsa B B-, 
a aTOM xJlopa B a&-nomomeHuH. JIA TOrO UTOObI OKOHYATEIbHO BHECTH ACHOCT 
B JaHHbIH BOMpPOC, HaMH OblWIM CiellMaIbHO MPHFOTOBJIeCHbI &-XJOp-B-9THITHOMpO- 
MHOHMTpH (1) u a-sTHITHO-B-xopnponHoHUTpHs (II) u conocraBeHEI UX CBOH- 


cTBa. II]pucoequHeHHeM STMIMepKalTaHa K a-XxOpakpusoHUTpHsy (7) nosmy- 
yaJica 


CH, = CCICOOCH3 


C,H SH 
@He = CCICN + C,H;S — CH; — CHCICN, (I) 
a MIPHCOeHHEHHeEM 9STHJICyIbPeHXNOpUa K aKPUNOHUTpUTy NOYyuaJicA 
C,H,;SCl1 
CH = CHCNS = > CH CIGH (SCs rane (ID) 


Oxa3as10cb, ¥TO 06a COeAMHEHUA HMeIOT ONHY UM TY Ke TemNepaTypy KuNeHuA, 
OJIMSKHE NOKAasaTeIM IpeMOMACHHA UM YJeJIbHbIe BeCa, HO NO XHMMYeCKUM CBO!- 
CTBaM pe3KO OTvIMYaloTCA Apyr oT Apyra. TaK,! ocraercs 6e3 u3MeHeHUA py 
MPOAOKUTEbHOM XpPaHeHHH, Ware pM AevicTBuN alleTaTa HaTpuA B MeTaHoue 
IIpH KOMHATHOM TeMilepaType XJIOPHCTHIM BOMOpOA OT Hero He oOTULeMIaeTCA 
Oguako II mp xpaneHuu CaMonpousBOIbHO TepsAeT XJIOPUCTHIi BO_OpOs (Kuc: 
Jat PeaKIMA Ha KOHTO, W3MeHeEHHE MOKasaTeA MpesOMMeHHA), a C alleTaTon 
HaTpHA B TeX %e YCOBHAX MOYTH HaleO OTIUEMIAeT XMOPUCTHI BOLOPON 
oOpasoBaHueM f-ankTHuoakpusoHUTpuia. UadpaKkpacuple CNeKTpbl coequHeHni 
I u Il taxxe pa3nuuupt (cm. pune. | nu 2). 
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TakuM 06pa30M, CTaHOBHTCA ACHbIM, UTO OTPHULaTeJIbHbIM 3apA] B aJIKHJICYJIb- 
eHXJOpHyax cocpeqoToueH Ha aTOMe XJlOpa HM 4TO aJKuJICyIbipeHxXJOpHAbl 
PHCOeAHHAIOTCH K AKPHJIOBbIM CHCTeMaM B COracHH C yKa3aHHOH MOJIApH3a- 
wel, OOpa3sya a-alKTHOMpOn3BOLHBIe, 


QIKCNHeEPHMECHTAAHHAA YWACTH 


Xmopanrugpuy OMETHI-G@-3THATHO-B-XxNTOpNnponn 
HOBOH KucaoTH. K 86r (0,1 MOJIs1) MeTaKpHJIOBOH KUCJIOTEI B 30 MJ 
OCls IpHvOaBJAH Mp OXJaxeHun BoZOH 9,65 r (0,1 Mousa) sTHICyIbpeHxJIO- 


100 
HH 


bi 


SS 
bees 


Ss 


"POH NOENOUWEHUA 


S 


eS 


Puc. 2. Vi.-K. cmextp @-a9TuITHO-B-xnopmponuoHuTpuna (II) 


pufa, ocrapiamu Ha 2 Yaca pH KOMHATHOM TemMepaType H HarpeBaJIM Ha BO- 
qasanoi Gave c 36 r (0,3 Moma) THOHHIXNOpHza. Tlonyunan 14 7 xnopanruypuya 
| G-MeTHJI-G-3THITHO-B-XJOpMpOnHOHOBOH KucsoTH, T. Kun. 110°/5—6 mM, n%® 
| 1,5097, ya. Bec 1,239. 


Hatiyeoo %: C 35,18; H 4,74 

| CgHi0ClzOS. Brruncneno %: C 35,8; H 4,97. 
| a-ITHATHO-B-xXTOpNponHoHUTpH 4. K,ddr (0,lMona) akpunonutTpH- 
- jiaB 25 Mi a6c.adupa npHO6aBuan 9,65 r(0,1 Moms) stuicybpeHxsopusa, OcTaB- 
| ASM MPM KOMHATHOH Temnepatype oO culexyroulero AHA. Tlonyuunu nocae yra- 
JleHua pactBoputeiax 10 r a-9THITHO-B-xOpnponMoHHTpHia, BbIxoR 75%, 
—-v, Kun. 89—90°/5—6 um, n= 1,5063, ya. Bec 1,171; MR natiyexo 38, Bernese. 

HO 37,95. 
Hatizeno %: C 39,96; H 5,08 
CsHsgNSCI. Bpruucaeno %: C 40,20; H 5,35. 


8-OTHJITHO-a-XJIOPMPOMMOHHTpH MoyyeH mo Mmerofzy Tynyepmana (°), 
T. Kun. 89—90°/5—6 mm, n° 1,4955, ya. Bec. 1,151; MR waligeno 37,91, BuI- 
qucseHo 37,95. 

XmopaHrugpugAPB-AuMeTUA-B-XNOPp-@aTHATHONpPO 
MHOHOBOH KucaoTH. K 10r (0,1 Moma) QuMetunakpHnoBOH KuCJOTH 
B 25 ma CCla npu6apanau 10 r (0,1 Moma) stTHIcynbenxopugza B 25 ma CCla. 
Cmecb OcTaBAH Mo cuegyromero 2HA. [puOaBaanu 36 r (0,3 Moma) THOnMAI- 
XJlOpHa M HarpeBaJu Ha BOAAHOH OaHe JO pekpallenna BbIeneHuA SO2 u HCl. 
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Tlo.yunm xvopanruapug ,8-uMeruuJ-8-XJ1Op-0-9THJITHONPOMHOHOBOK KHCJIO- 
Thl, BBIXO, 72%, T. Ku. 92—93°/5—6 MM. 

K 6 r xmopanruypuya AMMeTHJaKpHJIOBOH KUCJIOTbI B TeX KE YCJIOBUAX 
npucoequuastu 5 r aTHacyabdenxnopuga. TomHoro o6eciiBewuBaHuA cy IbpeH- 
XOpHya He HaGJOAaOcb Wake Mp HeMpOAOJKUTebHOM HarpeBaHHH CMECH, 
BHIXOL XJopanrugpuga 8,8-nuMerus-B-XJIOp-a-STHJITHONPONHOHOBOK KHCJIOTEI 


He mpeppiual 30%. 
Hatineno %: C 39,19; H 5,46 
C7H}20CleS. Brruncneno %: C 39,07; H 5,58. 


ITHAOBDH IPuUp £B-RUMECTHA-G-9THATHOAKPUHAO 
BOH KuCcaOTH. 5,77 (0,03 Moma) sTHIOBOrO adpupa B, B-uMeTHI-B-xJ1Op- 
&-STHJITHOMPONHOHOBOM KUCOTHI pacTBOpsH B 10 Mi MeTHIOBOrO cnupTa HU 
npHOaBpsasu 10 Kansiam 20 ma 2N pacrpopa NaOH B metuiozom cnupte. Hlenou- 
Had peakilua cpasy ucuesana. Iloce ynapHBaHuA CMMpTa OCTaTOK PpaCTBOpsAJIM 
B obupe, MPOMbIBaIH BOAO M CyWIMIM Hay cymEdaTom Maruua. Tlonyunnn 3 
aTusoBoro apupa 8,8-RuMeTHsI-a-9THATHOaKpHOBOH KucMOTH. T. Kan. 115— 
116°/15 wm. 

Hatineno %: € 57,29; H 8,603 'S. 17,35 
CoH ,,02S. Brruncueno %: C 57,44; H 8,51; S 17,02 


VWucrutyt 2memMeHTOoopraHwuecKHx coeqMHeHHH Tloctymuu10 
Axkajlemuu wayk CCCP 20 V 1959 


LIMTHMPOBAHHAA JIATEPATYPA 


1YW.J.. Kuyuaun,M.T. Jiuupxosa,Il.T. AUruatéuok, Mas. AH CCCP, 
OXH, 1955, Ne 1,54. 2H. Brintzinger,M. Langheck, Chem. Ber., 87, Ne 3, 
325 (1954). *°N. Kharash, Ch. M. Buess, J. Am. Chem. Soc., 71, 2724 (1949), 
GG Moore, M, "Porter, J. Chem) Soce 1958, 28905) 2 Wa Wa Or: ma N ome etree 
rash, J..Am..Chem. Soc., 75, 6030°(1953);- 78, 1201 (1956)... 5°M. FW wot Ko pam 
H. J. latpuua,H. Jl,K xy xuaug, JAH, 127, Nod (1959).6 K.D. Gundermann, 
R. T homa s, Chem. Ber., 91, 1830 (1958). ™K.D. Gundermann,F. Micheesl 
Ann., 578, 45 (1952). 
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Jloxrxayn Akangemunu nayx CCCP 
1959. Tom 127, Ni 4 


XHMHA 


Unen-koppecnonyent AH CCCP fr. A. PASYBAEB, lf. ©. METYXOB 
u B. F. 3ATEEB 


MCCJIEMOBAHHE PEAKUWMM NEPEAAUH ®EHWJI-PAUKAJIOB 


B npesbilyuem cooOujenun (1) MbI HcnOb30BaIM OOMeH *eHUJI-payquKasOB 
| OeCHSOJIOM JIA WOKA3aTeJIbCTBa NOABJICHHA B HEKOTOPHIX PalWKaJIbHBIX Mporec- 
ax CBOOO,HOrO (eHHJI-paquKasia. HaMune Takoro oOMeHa, Myulero MO «acTa- 
€THOH» PpeaKIHH, MOXKHO OOHAPYXKUTh C MOMOML[bIO MCYCHBIX COeAMHEHHH: 


CoH ate iC ies ie, Miao Ooi es 


TaM 2Ke OTMeYaJOCb, YTO B3AHMOJCHCTBHE PaHKaJIOB C paCTBOPHTeseM Mpo- 
HICXOQMT He Bcerfa. B npHcyTCTBHH MewKOpa3{pOOJIeHHbIX MeTAaJIJIOB pawuKaJbI 
MOTYT pearHpoOBaTb Apyr C APyroM Ha NOBEPXHOCTH MeTAaJJIOB H He MepexOUTb 
s OOBeEM PaCTBOPHTeIA. 

_ B wacroaile paOore MbI HCCJIeqOBaIM Pacnay, HEKOTOPbIX COeAMHEHHH, ]alo- 
UX PeHHVI-palukKaJbl (HUTPOsOaleTOAHHJINA,HOAUMCTHIM WudpeHUv1-HOJOHMH, 1BOH- 
HY10 COb (PeHHJI[Ha30HHA C XJIOPHCTbIM WHaHHHOM) B pacTBope MeueHOroO 6eH- 
Ola B IpHCyTCTBHH MeTaJJIMYeCKOH PTYTH. 

Kak M3BeCTHO, HUTPO3O0aleTOaHHJIMA B pacTBOPe YeTHIPeXXJIOPUCTOrO yruie- 

Oja B IIpHCyTCTBHM pTyTH OOpa3syer xsopHz deHuapTyTu (7). OTY peakilHto 
WMbI IIPOBeJIH B cCpeze GeH301a, MeyeHHoro C14, HaBecka HUTPO30MpOH3BOLHOTO 
(5,5 r) B pacTBope MeyeHoro GeH30u1a (32 Tr, AKTHBHOCTb 825 umn/MUH.) 9HeEprHuy- 
4HO B3OaJITHIBasacb co pryTbio (20 r) mpu 35—40° B Teyenne 4 uac. B ocHOBHOM 
dHUTpOs0alleTOaHHIMA pearHpoBal c G6eH30/I0M.BpieneHHpm Aucdenua (1,5 r, 
BbIXO, 58%) cocToaAd u3 eHWJ-pajuKaJIOB HHTpO30coeqMHeHHA HM OeH30Ula 
((akTHBHOCTb Zudenusna 373 umn/MuH., T.e. 45% eHHs-palukaJOB U3 6eH30uIa). 
Ho Bce »e 4YaCTHUHO Ila peaKUHA B3aMMOJeCHCTBUA PawHKaJOB CO PTYTbWO. 
[lomyueHHbli B peaKIUHH alleTaT PeHHJIPTYTH MepeBOAMJCA B XOPHA, KOTOPHIM 
jmocme MHOrOKpaTHOH NepeKpUHcTaIH3ayHH (BbIeneHO 0,15 r) OKa3asIca HeaK- 
ITHBHBIM. IIpu pa30xKeHHH HHTPOs0alleTOAHHIMa Hal, CBCXKeBOCCTAHOBJICHHOM 
‘MefbiIo B cpeze MeyeHHoro C4 GeH307a CyIeCTBEHHOrO H3MeCHEHHA B H30TON- 
‘HOM COCTaBe NOJIyYeHHOrO Wuenvia OOHapyxXeHO He OpIO. 
AHaJOrMyHble Pe3yJIbTaTbI ObWIM NOJYYeHEI C HOAMCTHIM AUPeHWIHOZONH- 
jem. Kak moka3aHo PeyToBbim c CoTpyAHHKaMy (*), 43 cove upeHHIHOLOHMA 
WM pTyTH B pa3JIMUHBIX cpefax JIerKO MOyualoTCA OpranHwyeckWe CcoeqMHeHHA 
prytu. Mbt mposoquiu peakivio Mexkyy HOucTDIM AudpeHuiHogzonuem (4 1) 
B MeyeHoM GexH3oule (40 r, akTHBHocTb 1026 umn/MuH.) pH 9HeprHu4yHOM B3OaJI- 
TbIBAaHHU co pryTHtO (10 r) npu 80° B TeyeHHe 24 Yac.,BbIeeHO MOCce peakIlHH 
1,2 r (Bprxog 15%) HoxucToH deHHJIpPTYTH, KOTOPas B CBOeM CocTaBe MpakTHye- 
CKM He cOsepxKasa akTuBHOcTH. IlomyuaroljHicaA B 9ITHX YCJIOBHAX HOMOeH30N 
(2,4 r uu 60%) Takxe ObII HeEAKTHBHEIM. 

TakKuM O6pa30M, paCTBOPHTeb OeH301 HE MPHHHMaJ yuacTHA B peakUHH. 
Voqucran dbenusptyTb oOpasyetcsa 3 foxuctroro Auenuio_oHHA, a He U3 HOD 
OeH301a, KOTOPHI MomyyaeTca MpH ero pacnaye. Oro nosrBepxAaerca elle 
-TeM, 4TO 3 HosOeH30N1a M PTYTH, KaK MOKa3asia NpOBepKa, B TEX Ke YCOBUAX 
‘Howuctaa @enuspryTb He oOpas3yerca. IIpu doropacnaye (oOnyueHuu Jlamnol 
TIPK-2 8 tegenve 180 uac.) (2 r) B MeveHHom C!* 6eHsou1e (45 r, AKTHBHOCTb 
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1470 umn/MuH.) Obuid BbiqeneHb! DHpenun (0,15 1, Bprxoy 20%) u fox6eH30u1 
(0,49 unu 24%). BuieneHHbii Quen Cosep2Kadl AaKTHBHOCTb 3165 umn/MuH., 
tT. e. 47% UCXxOJHOM AKTHBHOCTH OeH30a, a HOOeH3OJ MOUTH He CofepxKal ak- 
THBHOCTH. 

TIpenpaputebHo Obl10 MpoBepeHo, UTO Mexy HoyGexHso0m (4 1) u GeHsO- 
giom (15 r, akruBuocts 1000 umn/muu.) npu oO61y4eHHu OOMeHa PeHUI-paluKawa- 
Mu He mpoucxogur. Mog6ens0n nocae 160-uacoBoro OcBellleHHA OCTaBaJICA He- 
AKTHBHBIM. 

TlocueqHuM mpuMepoM pB3aTo pa3ioxenne ABolHO comm (CoHsNe)2ZnCla 
B cpefze MeyeHoro GeH30s1a npu 80° (Tab. 1). 


Ta 6 a uwih ae 


Peaxuusa (CgH;Ne)eZnCl, c 6eHsom0m npu 80° 3a 10 ac. 


BsaTo B peakIHI0 Buisesweno H3 peakiuH 
Beusou XJop6eH30u Audeuus 
Ne a ; ; 
mbita RobaBKa ey = bso y (beHUJIb- 
se) AY; Os e 1 oS diets a 
ca naa pip eetenl) ae aerate PS) BS) (0 pee ee ee 
BOE Rl] eok ‘ues BOB a 
“Os rye | REY OG “Of |Gens0na, % 
TS foo) ois on oms 
4 10 35 290 — 1,9 |35,5| wer | 0,18 | 10,0 420 41,4 
2 40 385 632 27H¢g 2,0. 437,2| ner .| 0,49) 41055 247 39,0: 
3 10 35 452 27Hg 2 (89M Hen | OstOn dno 172 38,2 
4 10 35 — 30n (Hg) Na 2,4 |39,4) — 0,15 8,4 — — 
5 10 35 290 3Zn 1,9 |85,5) wer | 0,18 | 10,0 417 40,2 
6 10 35 275 4,5Cu 1,8 183,5| wer | 0,13 7,0 118 42,5 


OcHOBHBIM TpOJyKTOM 9TOH peakiMH Obl XsOpOeH30/, Nocle Tia- 
TeJIbHOH OU4HCTKH MWpakTHYeCKH HeaKTHBHbI. Kpome Toro, mpu 3STOM NOWy- 
yaeTCa HeOOJIbWIOe KOJIMUeCTBO TudeHusa. Ilo us0TOMHOMY cocTaBy TMocweqHerC 
ObIO YyCTaHOBJIeHO, YTO B ero OOpas0BaHHH Yy4aCTBOBaH CeHUJI-paluKaJib 
OeH301a HU eHHIAMasOHUA. 

Uro6bl pelt Bonpoc — o6pa3yioTcs JIM Ip 3TOM CBOOOLHHIe paluKaJibl — 
Mbl TIPOBeIH pasO*RKeHve TBOHHOM Wua3s0coJIM B MpPHCyTCTBHU MeTaJHUeCKOL 
ptyTH (onpiter 3, 4). OtHako HaM He yJaocb OOHapyKUTb OOpasoBaHUA coequ 
HeHHH enusprytH. Touro Tak Ke OTPuaTebHble pesyJIbTaTb! NOAyasUc! 
IipH 3aMeHe pTyTH Ha aMaJibraMy HaTpusa (onbiT 4). 

Mp! novlaraiu, YTO HaTPHH, COEAMHAACh C XJIOPOM, MOXKET MOBHIMATb BbIXO} 
(benvJI-paqukanos. Kak moka3aJIM ONbITHbIe aHHble, M0OaBKa KaK PTYTH, Tal 
M aMaJIbraMbl HATPHA COBCeEM He OKa3bIBaeT BJIMAHHA Ha BbIXOAbI xXOp6eH30N 
u Qudenusa. 

TouHO Tak Ke Ha peakIuIo pacnafa ABOMHOM Tuas0HMeBOH COM B GeH30U 
He CKa3blBaeTCA OOaBKa MeTaJJIOB WHHKa (onbir 5), Megu (omni 6). 

Takum o0pa30M, BO BCeX HCCIeEOBAHHbIX HAMM CJly¥aAX He OHIO OOHApy 
2%KeHO MOABJICHHA CBOOOAHHIX (eHHJ-paluKaJioB. 


Hayuno-HccieqoBaTembCKUii MHCTHTYT XMM Tloetymuso 


mpH TFopbKoBcKoM rocyapcTBeHHOM yHMBepcuTete 13 V 1959 
um. H. VW. Jlo6auescxkoro 


UMTMPOBAHHAS JIMTEPATYPA 


1T. A. Pasysaes, fr. f. Metyxos, B. l.3arTees, DAH, 127, Ne 2 (1959 
2W.A. Waters J.; 113°0937)——LO. A. Dew ree tOis: WtuunHua,Xy Xyt 
Beu, JIAH, 122, 825 (1958). 
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Jornagn Akagemun nayk CCCP 
1959. Tom 127, Ne 4 


XHMH A 


A. Ji. CYBOPOB u C. C. CHACCKHH 


CONOJIAMEPH3AWHA HENPEAEJIBHbIX ALMJIbHbIX 
NPOHSBOAHbDIX- BYTHJITOJIATATAHATA CO CTHPOJIOM 


(ITpedcmaeaeno axademuxom B. A. Kasancxum 5 III 1959) 


_ Cpequ nouMMepHbIxX THTaHCOJepKaulux coequHeHUli HavMGoulee XOpolo H3- 
| 
1 


eHCalHvu 3(PUpoB OPTOTHTaHOBOH KMCJIOTH! WH COJepxKallnve HeOPraHuueckyto 
WemouKV H3 aTOMOB THTaHa HW KUCIOPO)a, oOpaMJieHHy10 OpraHvuecKHMH Tpyti- 
MaMy: 


| | (I) 


SHaUHTeIbHO XyKe U3y4eHb! THTAHCOJepxKalive MOJMMepbI, moJTyyaeMble 
NiyTeM TOJIMMepH3alluu HeNpeJeIbHbIX THTaHOpraHuyecKux coequHeHHi uM 
UX CONOJHMepH3allNu C BUHHJIOBbIMM MOHOMepamu. CyllecTByIOT MaTeHTHble JaH- 
Jape (1-3) 0 BO3MOXKHOCTH CONOJHMepHsallMH C HeHaCHILCHHbIMM MOHOMepaMu 
| HempeesIbHEIX 9*—)MPOB OPTOTHTAHOBOH KUCJIOTHI, a TaK2XKe aJIKOKCHTHTaHalluwa- 
iTOB (RO), Ti(OCOR’),_n, Colep2KalluxX HempeebHble alluibHbie rpynnyl. Jler- 
KO MOJIMMepH3yIOTCA ; BHHHJIOBbIC SPHPbLI OPTOTHTAHOBOH KUCJIOTLI, Takue Kak 
| TuBUHUIAuM30nponuTuTaHat (i-C,;H,O),.Ti(OCH = CH,)., Terpacrupuaru- 
| rauar Ti(OCH = CHC,H;), uw @pyrue, KoTopble mosyualoTrca pH B3aNMO- 
‘JleHcTBUH aJIKHMOPTOTHTaHaTOB C SHOJM3MPYIOWWMMMCA aJiblerMyaMu wAM 
KeTOHaMuH (7). OTHM UCUepHbIBalOTCH HMeIOWIMecd B JIMTepaType cCBeqeHUA 
|O nowuMepu3alMH HM CONOJMMepHsaluH OpraHuyecKuxX  coequHeHHH 
| THTaHa. 

Kak BYJHO M3 MPHBeJCHHBIX JaHHbIX, JO CHX NOP U3syYaJIMCcb peak NOJIU- 
MepH3alluH HM COMOMMepH3salHu TOJIbKO MOHOMePHBIX (T. e. COMepx*KallNX OHH 
aTOM THTaHa B MOJieKysle) THTaHOpraHHyecKuxX coequHeHHH. Ham Ka3aJl0cb 

MHTEPeCHbIM BbIACHHTb BO3MO2KHOCTb COMOJIMMepH3salluH C BHHHJIOBbIMH MOHO- 
MepaMM THTAaHCOJepxKallux WOMMepoB Tua (1), B KOTOPbIX 4YacTb OOPaMuAIO- 
IHX py ABAKeTCA HempesetbubimMu. JlanHble O CHHTeSe HU COTMOMMMepHsallnu 
TaKHX COeCIMHEHHH B JMTepaType OTCYTCTBYIOT. 

Ilia nmosyueHuaA HempeseubHOrO MpoOsyKTa NOWMKOHeHCallMH Tuma (I) MBI 
HCMOIb30BaJIH JICETKOCTb 3aMeII[CHHA AJIKOKCH-rpynl B aJIKUJINOJIMTHTAaHaTaX 
aUWJIbHbIMM OcTaTKaMu. Kak Obiio noKa3aHO Bolijom (°), mpH HarpeBaHHH aJl- 
KMJINMOJUTHTaHaTa C AKUPHOH KUCMOTOH, NPeANOUTUTeJIbHO C JVIMHHOM LWellbio, 
B BaKYYMe MIPOMCXOAMT 3aMeIeHHe AJIKMJIbHbIX py allWJIbHBIMH, MH BbIse- 
JIACTCA COOTBETCTBYIOWHH CHUPT 


(RO) (241) Ti,O,_, + mR’COOH —- (R’COO),, (RO)o(a-44)—m inna + mROH (1) 


TIpopeya mogo6uyto peakiMIo Mexkyy OyTuIMOMMTHTAaHaTOM (CpeAHAA cTe- , 
TeHb mowHKOHJeHcCaluu n = 12) u KopuyHoh C,H;CH = CHCOOH un oy- 
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pulakpuioBol C,H;,CH = CHCOOH kucuioramy B pa3/IMYHbIX COOTHOMICHHAX, 
Mbl MOJIYYHIM HeMpesebHbIe allWJIbHble MpousBosHble Tuna (II) c oTHOMeHHeM 
R’COO : Ti, paBubim B onbirax c KOpHuHOn KucuoTOH 13: 1246: 12, u B OnbI 
Tax c ~ypusakpunoBow KucmoToH 12:12 u 6:12. Monyyennbie npoxyKTbl mpey- 
CTaBAIH Cool BocKOOOpa3sHble uM KaHUcomeobpasHble (B 3aBHCHMOCTH OT 
KOJIMYeCTBA BBeJCHHOM KHCJIOTHI) BellleCTBa. OTH COeqHHEHHA IPH HarpeBaHun 
co crupoom npu 100—150° B npucytcrBuu 1—2% mnepeKucu OeH30HJIa BCTY- 
MaioT B PeaKI[HIO CONOIMMepH3alluuH, OOpasyA MpospauHbie MOJIMMepbl KpacHo- 
KOPHUHEBOTO IBeTa. OTH NOJIMMepbl He PaCTBOPAIOTCA B TaKHX PaCTBOPHTeAX, 
KaK alleTOH, 6e€H30/1, TOYO; B GeH307e HM TOJyoue MpoucxoyuT HaOyxXaHHe. 
VUutepecHbIM (aKTOM SABJAeCTCH YCTOMUYMBOCTh NOJYYCHHbIX NOJIMMepoB K JeH- 
CTBHIO BOLI. B oTsmHuNe OT OYTHINONMTUTAaHAaTAa HM eFO ALHJIbHbIX IIPOM3BO]HBIX, 
MNOJYYeHHbIe COMOJIMMepb! He MpeTepMeBaloT BUAUMBIX H3MCHEHHH MPH JVIMTeJIb- 
HOM (10 TpeX MecseB) XpaHeHHH B Boe, NeHCTBHM KHNALIeEH BObI U HarpeBa- 
HMM C BOJHBIM alleTOHOM. 

B kayecTBe MpwMepa MpHBeqeM MOJyueHHe HempeesIbHOrO MpoOM3sBOLHOFO 
OyTHINnOIMTHTaHaTa (nf = 12) Mw KOpHYHOM KUHCJIOTEI C COOTHOLICHHEM 
C;H;CH=CHCOO : Ti = 13:12 wu conomumepu3aluio »sTOrO BelllecTBa CO 
CTHPOJIOM. 


OIKCNe€PHMECHTAALHAA YWACTH 


McxogHbli OyTHINOJMTHTaHaT NMOJyYeH THApOMH30M OyTHJIOPTOTHTaHaTa 
Ti(OC,H»)4 B 6yTHOBoM cnupTe (°). K pacrBopy 36,7 r 6yTHIOpTOTHTaHaTa 
(1 Momb) B 100 Ma OesBoqHOTO OyTaHOJIa MeVIEHHO IPH 9HEPrH4YHOM MepeMelH- 
BaHHM MpHOaBasca pactBop 1,85 r Bogp (0,95 Moma) B 40 ma OyTaHoma. Ilo 
OKOHYAHHH TpHOaBJIeHHA BCerO PacTBOpa peaKIUMOHHAA CMeCb HarpeBalacb MPH 
MepeMeLIMBaHHU B TeyeHve Yaca mpH 60—65° (Tremnepatypa OaHu), Mocse uere 
PaCTBOPHTeJIb OTTOHAJICA (OKOHYATEIBHO B BaKyyMe pH 5 Ma u 180°). Tlomyuex- 
HbIM OYCHb BASKHH MpoOspayHbIi NOJIMMep 2XKeJITO-OpaHxKeBoro IBeTa MMed 
CPeHIOIO CTeNeHb MOJIMKOHJeHCalHu «ny», paBHyto 12. 


HatimeHo %: TiO, 36,28; 36,29 
(CaHO)o6Tiy2011. Baruucneno %: TiO, 36,23 


12 r sToro OyTHINOMTHTaHaTa CMelIMBauch c 8,7 Tr KOPHYHOM KUCIOTE 
(vr. ma. 133°) mw cMecb HarpeBasiacb mp 150° u 15—20 mm paBuieHua. Orronato 
IMHCH OyTHJIOBbIM CNMpT COOupaJicaA B OXJIax%KaeMOM TIpHeMHUKe; ObINO coOpa: 
HO MpakTHMyYeCKH TeOpeTHYecKoe KOHYeCTBO (4,2 r) 6yTHOBOrO cnupTa. OxKox: 
yaTeJIbHOe yflaleHve CNupTa MpousBoquNOCb HarpeBaHuem upH 150—160° + 
2 MM JaBlenusa. Tlonyyenupilt npoxyKT mpeszctaBian co6ol Kanucdoneo6pasHos 
BeHLeCTBO, PaCTBOpHMoe B OpraHHyecKUX pacTBOpHTeIAX. CormacHO JaHHBIN 


aHasiM3a, Ha 12 aroMoB THTaHa B HEM I1pHxO_uIOCb 13 OcTaTKOB KOPHUHOHK KuC 
JIOTHI. 


Hatinzeno %: Ti 15,85; 15,89; C 55,88; 56,05; H 5,70; 5,77 
(CyH90)13(CeHsCH = CHCOO);3Tiy2011. Beruneneno %: Ti 15,95; C DOM Ss Lito 6 


2 Yr 9TOrO MposyKtTa pacTBopsnuch B 3 Ma cTHpoma, ROOaBmanoch 1—2Y 
mepeKucu OeH30nJIa, HW CMeCb HarpeBavlacb B WKadby mpu 100° B revenue HECKONE 
KUX Hel, B pe3sy/bTaTe Vero MOMyUaJICA TBEPALIH MpO3spauyHblit nomMMep Kpac 
HO-KoOpwuHeBoro UBera. IIpu npoBeyqenun peakiuu conomuMepusallun npu 140— 
150° cmecb Teper TeKyYeCTb y2Ke Yepes 2 yaca HM MOMHOCTHIO 3aTBepyeBaer - 
TedeHne 2—3 Jueli. [lonyyenHbi TaKMM TyTeM NOJIMMep HE THApOMM3yeTCA BO 
OH WM BOZHEIM alleTOHOM M He pacTBOpsHeTCA B alleToHe, Oen30ue u TOmyoue 
OKCTParupoBaHHe NO/MCTHpOIa HM He BCTYMHBUIMX B peaKIMIO HCXOJHBL 
BeEULeCTB TOJIYOJIOM, BBICYINMBaHWe OCTaTKa HM eFO aHawIM3 MOKa3bIBaloT, UT 
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rO BeULCCTBO ABAAeCTCA CONOMMMePOM, a He MPOyYKTOM JlaibHeHWelH KOH 
JicHCallMH THTAHOBbIX coequHeHHit. 


Hafigeno %: Ti 9,68; 9,73; C 73,31; 74,14; H 5,79;95,80. 


OTH JaHHbIe WOKa3bIBaIOT BOSMOXKHOCTH NOMYYCHUA COMOJIMMepOB Ha OCHOBe 
| HHHJIOBbIX MOHOMEPOB H IIOJIMTHTAHOKCaHOBbIX COCAMHEHHH, COJepKalllux He- 
(peWeIbHbIe OpraHwyecKkue rpynnbl. 


VMuctuTyT xumiu Tloctynuuio 
Ypanpexoro dunuana Akanzemun nayK CCCP 18 IV 1959 


UMTMPOBAHHASA JIMTEPATYPA 


1 Rothrock, Am. nar. 2258718; Chem. Abstr., 36, 595 (1942). 2 Bpnrt. nar. 733224; 
Chen. Abstr., 49, 16464 (1955), & Tepm. mar. 881508; Chem. Zb1., 1956, 1168. 4 J. Has- 
lam, Am. mat. 2708205; Chem. Abstr., 50, 4211 (1956). 5 T. Boyd, J. Polymer Sci., 
7, 591 (1951). §© T. Boyd, Am. mat. 2689858; Chem. Abstr., 49, 667 (1954). 
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Jlonaagm Axkagemun nayx CCCP 
1959. Tom 127, Ni 4 


XHMHfA 


E, A. YEPHbILUEB, Jia PYAH-JIMAH u 4aen-Koppecnongent AH CCCP A. fi. METPOB 


HOBbIM METOJ, CHHTE3A KPEMHMMOPrAHHYECKUX 
APOMATHYECKHX MOHOMEPOB * 


VisBecTHbl HW WHpOKO MCHOMbSyIOTCA CeLyIOUlNe MeTOJbI CHHTe3a KPeMHUH- 
OpraHuuecKHX apOMaTHYeCKHX MOHOMEePOB: a) 3aMellleHHe apHJIbHbIM payukKaJIOM 
aToMa xsjlopa uu RO-rpymnbl WelicTBHeM MeTaJIJIOpraHHyecKuXx COeMMHeEHHU Ha 
XJIOP- WIM asIKOKCHCHaHbI, 6) MpAMoe JelicTBue apHrayOreHuyoB Ha KpeMHUE- 
cojlep»Kalllve KOHTaKTHbIe Maccbl (MpAMOM CHHTe3) H B) B3aHMOJeHCTBHe THAPUT- 
CHJIaHOB C apOMaTHYeCKHMM COeCXMHCHHAMH TIPH MOBbIMWeHHbIX TeMMepaType 


(200—500°) u qaBnenuu (B NpHeyTCTBHN uM 6e3 KaTaHsatTopa) (1 “): SSiH + 


+CyHo> SSiCgH, + H,. Peaxuua rukpuscuitaHoB Cc XJIOPHCTbIMH apHaMu 


MO mOCJIelHeMy MeTOLY B MpHCyTCTBHH KaTaJIM3aTOpa MoOxKeT HATH B JBYyX 
HampaBJieHusx (°) 


GIG, +38i- ee 
-SSiCH, US re (II) 


IIpu mpopeyenuu peakuun 6e3 Katamu3atopa (t = 400—500°; p = 5—7,5 atm.) 
OHa IIpoTeKaeT TOJIbKO 0 cxeme (II) (1). Bo Bcex maTeHTax, NOCBAUICHHBIX ITOH 
peakiluu mofuepKuBaeTca, YTO XOTA Obl YaCTh peaKUWOHHOM CMeCM JOJDKHa Ha- 
XOAHTbCA B KUAKOH case. IIpoBeyenuio peakiuu B Ta30BOK (a3e NOCBALIEHHI 
JHb Ba maTeuta (°,”), MpHyeM B O6OHX YKa3bIBaeTCHA, TO OCYINeCcTBIeHHe 
peaklluu TpeOyeT HaJIM4HA KaTaMu3aTOpOB (MeHOrO HIM Madaqueporo). Jau- 
Hble STHX JBYX NaTeHTOB, a Tak2Ke yBeJIMYeHHe BLIXOa PeHUITPUXOpCusaHa 
IIpH HCMOJIb30BaHHUM B TpPAMOM CHHTese CMecH XOpPGeH30/1a u HCI (§) (mocmez- 
Hui c Si o6pasyer HSiCl;) uu cmecu xop6eH301a u HSiCl, (°) noKasanu, 4TO 
peakuua HSiCl; + ClCeH; — Cl;SiCeH, + HCl npuxauunuanpxo ocyulectsn- 
Ma B ra30BOH (pase. 

VU jelicrBureibHO, Hamu OOHapy%KeHO, 4YTO MpH yBeM4YeHHM TeMnepaTypbl 
peaKUMOHHOM 30HbI Zo 550—700° xnopapubl XOpoMio KOHAeHCUpytoTcs C THI- 
PpHACHIaHaMH Mp aTMOCHepHOM aBJIeHHN B TasoBol dase: 


RCI + HSiR,Cl,_, > RR,SiCl,_, + HCl, 


rye R — apomatuyeckuit panuKkan, R’ = CH, umn C2H;, n = 0,1. 

PeakllMA IpoBoquTCA MponycKaHHeM CMecH XJOpapuma u Tupuscuava 
yepes HarpeTyio llycTylo kBaplepylo TpyOky. B paOore ucnomb30Bamacb TpyOKa 
qMaMetpoM ~10 MM wv IMHO pa6oueli uacru 150 cm. IIpumenenne KaTamu3a- 
TOPOB, WIM Jaxe Papopowol wi CTeKIAHHOH HacaKu NpuBOLMIO K CHWKe- 
HUIO BbIXOJOB IIpoOAyKTOB KOHeHcalun. 

TlomyyeHublii KOoHJeHCaT pasrousica Ha KonOHKe 40 7.7. B cayuae, Hanpu- 
Mep, peaKWMH NoJyyeHuA PeHMJITpUxXNOpCuaHa H3 XMOp6eH30Na u TpHXIOp- 


* KpaTkoe H3102%KeHHe MeTO,a ObIN0 ONyOMKOBaHO B cTaTbe (1°). 
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WlaHa aHalM3 KOHJeHCaTa NpOBOAMJICA cylekyouluM OOpasom. Opakuna I 
\(t. K. 31—83°) coorsercrBoBana Tpuxsopcunany. Ppaxuua II (r. kan. 33—55°) 
ABIANACh CMeCbIO TpuxXOpcHaHa Hu SiCl,; KomuuectBo HSiCl, onpezensnocb 
1B Hel 0 aKTHBHOMYy BOJOposy, OcTaTOK npuHuMasca 3a SiCla. Mpakuua III 
\(v. Kum. 55—58°) coorperctBopaa SiCl,. Ppaxuna IV (tT. Kun. 58—78°) 
ABIANACb CMecbIO SiCla w OeHs0ua; comepxKanHue SiCla B Hel onpeyenanocb 
moO rugpomusyemomy xsopy. Mxsorfa npospoqunca avanu3 sce dpakunu 
o 80°. HSiCls ompezenanca m0 akTHBHOMy Bogopory; SiCla no ruzponusye- 
MOMy XJIOpy 3a BbI¥eTOM HSiCl;, ocratoK coorBercTBoBa GOeH3omy. O6a Me- 
Toa JlaBaiM MpakTuyecKH OMHAaKOBble pe3ybTaTHl. WPpakuua 80—132° 
ABIAIACh CMeCbIO OeH30JIa H XJOPOeH30Na; KOMMYeCTBO XsOp6eH30O/a OLe- 
jHMBaJIOCb 10 yesbHoMy Becy cMecv. ®pakiua 134—199° aBaanacb cMecbIO 


aU 49 60  cek, 


F et 
Puc. 1. Sapucumoctb cTemeHy KOHBep- Puc. 2. BauaHwe BpeMeHH KOH- 
cua HSiClz uu BblxofzoB mpozyxK- TakTa Ha cCTeMeHb KOHBepCcHH 
TOB KOHJeHCaluH OT Temlepatypbl; HSiClg u sBprxog CgH;SiCls u 
BPpeMA KOHTAaKTa ee) CeK.; SiCl4; Temmepatypa peakWMoHHO 
Catt Gl SiGls — 2a a= Cel SiGla* 30Hbt 620°; CgH;Cl : HSiCls = 
6 — HSiCl3; ¢ — SiCl4; 2e— CsHe = 2:41. a—CgH;SiCls; 6 — 


HSiCls; @— SiCl,4 


‘-xmop6eH301a u *eHHJITpUXsOpCuMaHa; KOJIMYeCTBO NOCJIeqHerO OLeHUBAJIOCb 10 
'KoumuecTBy ruspomusyemoro xsopa. Dpakuna 199—202°coorBercTBoBasa (peHUJI- 
| Tpuxsopcumany. [loqo6Hpim xe 06pa30M MpOBOAHJICA aHaJIH3 HHBIX KOHACHCATOB. 

Jima peakiuu nojwyuyenua cbeHusTpuxnopcunana HSiCls + ClCeHs — Cl,- 
SiCeHs + HCl namu u3y4eHo BAMAHMe TeMNepaTypPbl peaKIMOHHOH 3O0HbI, Bpe- 
Me€HH KOHTaKTa HM COOTHOUICHHA MCXOMHBIX peareHTOB Ha CTeMeHb KOHBeEpCHH 
HSiCl, u BbIxoZbl MposyKTOB KOHJeHCalluu. Banaue TeMnepaTypbl peaKWHOH- 
HOW 30HbI mpefcTaBsleHo Ha puc. |. 

HaxoxkjleHue B MposlyKTaxX peaKUMH 3HauHTebHBIX KOHYeCTB SiC], Hu OeH- 
3014 NOKa3bIBaeT, YTO HapsARY C OCHOBHOHM peakiiveH OOpa30BaHHA eHHJITpH- 
XslOpcHJiaHa B3auMogelicrBue HSiCls; x C,H;Cl mpoxoquT u mo Apyrol cxeme c 
oOpas0BaHveM BBIllleyKa3aHHbIX BellecTB: HSiCls -- CeHsCl — SiCla + CeHe. 
Ouako yeTbIpexxsIOpucTorO KpeMHUA NMOyyuaerca Bcerya OOJIbIWe B MOJIAPHOM 
OTHOMIeHHH, 4eM GeH30uIa, T. eC. OH OOPa30BbIBaeTCH elle H MO HHO cxeme. IIpo- 
BeJeHHbIM aHau3 rasooOpa3HbIX MpOAYKTOB peak MOKa3aJl, YTO OHH COCTOAT 
mouTu Haueno u3 HCl u Hy. MosmapHbte KomMYeCTBa BOMOPOa COOTBETCTBYIOT 
W30bITOUHOMY Ha GeH30JIOM MosApHOMy KouuYecTBy SiCla, TakoMy, KaK eCJIM 
6bI nocieqHuM OOpa3zoBasica mo peakunn 4HSiCl, — 3SiCl, + Si + Hy. Ta- 
KUM OOpa30M, HapsAyy c peakiuamu B3auMojelictBua HSiCl; 1 CeHsCl mpoxo- 
Wut peakuua mupomu3a HSiCl,, npuyem, HanpuMep, pu 700° nupomuTuue- 
CKOMy pacilemeHuto mogBepraetca okon0 10% ucxoqHoro TpuxsopcHuaHa. 
Hanmuve B razs000pa3HbIX MpOyKTaX peaKIHH JIMWIb HHYTORKHHIX KOJIMYeCTB 
MeTaHa, 3TaHa, 9THJeHa, NpomaHa, mponuena, OyTaHa, OyreHa MH aMHVJICHOB U 
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He3HaYHTeIbHOe OTOXKeHMe yrulepofa Ha CTeHKaX peaKIMOHHOM TpyOKH TOBO- 
PUT O TOM, YTO MMpONHS XMOPOeH3OMIa HET B OUCH MasloH creneHu. BuinaHMe 
BP€MCHH KOHTaKkTa Ha MOJHOTY KOHBePCHM TpuXxXJOpCHaHa MU BbIXObI SiCla 
u C,H,SiCl, npegcrapjeHo Ha puc. 2. 

YpesuueHHe BPeMeHH KOHTakTa cnoco6cTByer Oovlee 1aBHOH KOHBeEpCH TPH’ 
XJIOpCHJIaHa, a OTCIOa WH YBeJIMYeHHIO BbIXOJa C,H;SiCls. Oxa3auiocb, YTO Mak~ 
CHMaJIbHBIt ~BEIXOL C,H;SiCls (52%) ouHaKOB IPH pa3HbIX TemmepaTypax, 
HO eFO MOXKHO JocTH4b mp 680° npn + = 15,7 cex., a mpu 620° npu t = 70 cek. 
EcrecTBeHHO, 4YTO pH paOoTe Ha MaKCHMAaJIbHBIM BbIXO] NPW YMCHbIIeHHH TEM-| 
MepaTypbl peaKWMOHHOM 3OHbI yYMeHbIUaeTCA HM MPOH3BOAMTebHOCTh allapata. 
Puc. 3 moKa3bIBaeT, UTO ONTHMAaJIbHOe OTHOWeHHE XJIOPOeH3OIa H TPUXJOPCH-, 


Vo 
60 
30 | 
4 
50 
20 
10 
0 m 
GgHsCl SEQ G00 G20 640 660 
HSiCls5 t 
Puc. 3. BanaHne u3MeHeHHA OTHOLIe- Puc. 4. Banuanne temneparypbl pe- 
HUA HCXOJHBIX peareHToB CgHs5Cl : HSiCl AaKILHOHHOM 30HbI Ha CTeIMeCHb KOH- 
Ha cTeneHb KoHBepcuH HSiCl3 u BEI BepcuH CHsSiHCl, wu BbIxogbl 
xompt CgH;SiClg u SiCl,. Temnepatypa CgHsSiCH3Cle u CH3SiCls; 
peakuMoHHoOh 30nbI 620°. Bpema kon- CeH5Cl : CHsSiHCl.= 2 : 1; spema 
TakTta t—23,6 cek. a—C,.H;SiCls; KOHTakTa tT=30  ceK. a— 


6 — CH3SiCls 


JiaHa paBHo 2: 1. YBemuuenne ero c 2: 1 go 3: 1 mpakTuuecku He BAMseT Ha 
BBIXOL (PCHHJITPHXJOPCHaHa, HO MPHBOAMT K YBeJIMYeCHHIO KOJIMUeCTBa OOpa- 
3YIOINerOCA YeTLIPEXXJIOPHCTOTO KPeMHHA. 

C yueroM MOJIYSeHHEIX Pe3yJIbTaATOB MbI IPOBEJIH HCCJIEOBAaHHe ONTHMaJIbHOH 
TeMllepaTypbl peakUMH CHHTe3a MeHHJIMeTHIIuxXNOpcusaHa: CHsSiHCle + 
+ C,H;Cl — CH;SiCl,CeHs + HCl. Ornomtenne xop6en30a K MeTHJIuXs0p- 
CuslaHy ObIIO BbIOpaHO paBHbIM 2: 1, a BpeMA KOHTakTa t = 30 ceK., uTO JaeT 
JOCTaTOUHO BbICOKYIO MPpOW3BOAMTEJIbHOCTb annapara. 

Oxka3aJl0cb, TO B3aHMOJeHCTBUe XJOPOeHSOJIa C METHJUXJOPCHsaHOM Mmpo- 
TeKaeT NPHHUMMHAIbHO MO TEM 2K CX€MaM, YTO M C TpAXsOpcHaHoM. Tapau- 
JI@JIbHO C peakitneli OOpasoBaHUA (eHWJIMETHJANXNOPpCHaHa MpoxoquT peak- 
WHA OOpasoBaHHA OeH30/la H MeTHJITpuxJOpcunaHa: C,;HSiHCl, + C,HsCl > 
—> CHsSiCls-+ CoH. Haxoxzenne B ras006pa3HbIx mpokykTax peakiuu 3HauH- 
TEMbHOFO KOMMYECTBA BOROPOMa U OTMOXRKEHNE KPEMHUA Ha CTeHKaX peakIMOH- 
HOH TpyOKu yKa3bIBalOT Ha Mpoxo*weHue peakunn nupomu3a CH;SiHCle no- 
HoOnok nupomusy HSiCls. Tlossmmenue tTemnepatTypbl peakMOHHOH 30HbBI 
pple 650° mpHBoqur Kk saMeTHOMy OOpasoBaHuio CeHsSiCls napany ¢ 
CeHsSiCHsCle (pu 640° ne 3ameyeno o6pa3oBaHua CeHsSiCls, npu 660° on 
coctaBiaeT 0 10% or Beca oOpas0BaBuleroca C,H,SiCI,CHs), Tonyuennpie 
pesyIbTaTbl mpeycraBseHbI Ha puc. 4. MakcvMaJIbHbIli BbIXO, cbeHuMeTuIH- 
xslopcuuiaHa Obl octuruyT npu 640° u paBuauca 35%. ; 
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Takum o6pa30M, MeTox nosyyeHnaA dennsTpuxsopcuiana u denuiMerut- 
JMXJOPCHaHa BbICOKOTeMMepatypHOH KOHJeHCallvelH THuApUACHaHOB c Xxwop- 
bEH3OJIOM HMEeT IIPeHMYyIecTBO Mepe MeTOROM KOHJeHCallun THApHACHIAaHOB 
> APOMATHYeCKUMH COCAMHEHHAMN B XKUAKOM (pa3e, He TOJIbKO B MpocroTe amma- 
aTypHOro odopMJieHHA, HO MH B Ooylee BbICOKHX BbIXOMaX YKa3aHHbIX Ccoelu- 
HeHHH. 

| Peakilus BbICOKOTeMMepaTypHOH KOHJeHCallun Oblia pacnpocrpaHeHa u Ha 
\pyrue XJlOpapubl, B WaCTHOCTH Ha a-XNOpHadraiuH u n-quxsop6eH3o0n. Tipu 
p40° BHIXOL HadTHiTpuxuopcuiaHa Jocrur 60%, a HadbruiMernsquxXopcnsa- 
Ha mpu 640° —50%. Odpamiaer Ha ceOaA BHUMaHUe TOT (aKT, YTO BHIXO[bI Hatp- 
PMJICHJIAHXJIOPHAOB BbIMe, YEM COOTBETCTBYIONINX PeHHICHMAaHXNOpHyoB. Kpo- 
Me TOO OKasaJlOCb, 4TO B CJlyuae CHHTe3a HA*PTHJICHAaHXJOPUAOB OOpas0BaHue 
eTbIPEXXJIOPHCTOrO KPCMHHA NPOXOANT B 3HaUHTeIbHO MeHbIleli CTeMeHH, eM 
ia eHUJICHNAHXJOpHAoB; OOpas0Banue HacbraMHa TakxKe He3HadHTeJIbHO. 
n-][uxop6eH3001 Takxe yCeWIHO BCTYMaeT B KOHJeHCaluIo Cc ruypHscusa- 
HaMu B ra3soBon dbase. Tak, npn 640°, Bpemeuu KoHTakTa 30 ceK. H COOTHOLIeHHA 
Wc1,CeH,: HSiCl; = 1:1 Bprxogq xnopdenuiTpuxnopcumaHa cocraBul 30%, 
BHIXO, XJIOPMeHHJIMETHJIZUXOpcHaHa B TeX »%xe ycnoBuax 20%. B o6oux 
WyuaAX peakILMA YaCTHYHO MpoxoAna 10 OOeuM cBA38M C — Cl n-quxn0p6ex- 
BOJIa C OOpas0BaHveM Ouc-xsopcuani6eH30N0B. B pa6ore BbIxXOZbI OOpa3z0BaB- 
UXCAH COCAMHEHHK aHbl Ha MCXOJHbIN ru puycusaH. 

IIpuBeqeHuble B JaHHOH cTaTbe pe3yJIbTaTbl, a Tak»%Ke yCnelllHOe NpOXxox]e- 
Me peaKILMH KOHJeHCalHH c THApHycusaHaMu psaka Apyrux RCeHaCl nosso- 
}IACT YTBEPKaTb, YTO BHICOKOTeMNepaTypHaA KOHJIEHCAIUA XMOPapHJOB C rHuy- 
|pHAcHaHaMu B ra3s0BOH (base ABJIACTCA HOBbIM M€TOJOM CHHTe€3a KpeMHuHOpra- 
}HHUCCKHX aPOMATHUCCKUX MOHOMEPOB. 
| Bpicokad Temnepatypa peaKIMOHHOM 3OHbI, a TakxKe ycneliHoe npoxoxse- 
jHHe peaKIMH HMeHHO B MycTOH TpyO6Ke, T. €. IPH MHHUMAJIbHOH BeHUNHE MOBepx- 
HOCTH CTeHOK, 3aCTaBJIAeT MpPeCANOMORKUTb, YO peakWuA HOCHT PaUKaJIbHbI 
XapakTep. OOpa30BaHHe pa3JIMUHBIX BellecTB, HampuMep, mpu peakuun HSiCl, 
u CeHsCl moxHO mpelcTaBuTb XOTH Obl CyleMyIOUHM O6pa30m: 


teat . 
HSiCl3 st Hy + SiCls, 
G,H, Clay SiCl == CAH-SiCla tt. Cli 


Cl: + HSiCls > HCl + SiCly ut. a. 


VUncrutyT opranuueckolt xumun Tocrynuno 
um. H. Jl. Senuuckoro Axaqemuu nayK CCCP 22 V 1959 
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C. M. WITEXEP, C. M. CKYPATOB, B. K. JAYKUIAC u P. A. JIEBHHA * : 


TEMJIOTbI TOPEHHS HEKOTOPbIX PASBETBJIEHHbIX AJIKAHOB | 


(I1pedcmaeneno akademuxom A. H. Hecmeanoeoim 13 IV 1959) 


[lia MHOruxX KsaccOB yrseBOZOpOOB, B OTMHYMe OT Apyrux oprannye- 
CKUX COCIMHEHHMH, B HaCTOAMLee BDEMA UMECTCHA OOJIbUIOe KOJIMYCCTBO HajlexKHbIX 
9KCHEPHMMeEHTAJIbHbIX JaHHbIX MO Pa3JIM4HbIM (PH3HKO-XHMHYCCKHM CBOHCTBaM 
HM, B “aCTHOCTH, MO TeMOTaM ropeHHaA. 

Hasuune sTOrO SKCMEPHMeHTAJIbHOTO MaTepHaJla MO3BOJIHIO CO34aTb H Mpo- 
BePHTb PA AMVMTHBHEIX CXEM, JalOU[HX BOSMOXKHOCTh paCC¥HTaTbh 3HayeHHA 
PaSJIMUHbIX (PH3HKO-XHMHYECKHX CBOHCTB JIA TeX YPIEBOLOPOROB, IA KOTOPbIX 
OMBbITHbIC JAHHbIE OTCYTCTBYIOT. SHaYeHHe TAKHX CXeEM He TpeOyeT NOACHeHHH, 
eCIM YYeCTb PPOMalHOe, HEMPepbIBHO PacTyMlee YNCIO CHHTESHPOBAHHbIX yTve- 
BOJOPOMOB. TOUHOCTb, C KOTOPOH Ta WIM HHaA aMTHBHAA CXeMa MOxKeT Mpes- 
CKa3aTb 3HaYeHHA (PH3HKO-XHMMYECKHX CBOHCTB COOTBETCTBYIOWIHX BEeLIeCTB, 
3aBUCHT, Pa3yMeeTCA, OT NOJOXCHHDIX B CC OCHOBY AOMYWIeCHHH U TULaTeJIbHOCTH 
yueTa BC€X Me€KaTOMHbIX H MCXKMOJICKYJIAPHbIX B3aHMMOJCHCTBHH, KOTOPBIe 
MMCIOT MeCTO B 9THX BelLeCTBAaXx. 

HanOoslee NpOcTbIM KJIaCCOM YrJIEBOAOPOOB ABJIAIOTCA AIKAaHbI, B MOJIe@KYJIAX 
KOTOPbIX HMeIOTCAH OPAMHapHpe cBA3H C—C u cBa3suH C—H. Ojuako nesb3q 
cuuTaTb Bce C—C u sce C—H cBa3H 2KBUBAJICHTHBIMH 110 TEM BKJIallaM, KOTO- 
pbie OHH BHOCAT B Te MIM HHbIe (PU3HKO-xXHMMYeCKHe CBOMCTBAa. IlocrpoeHHas Ha 
3TOM IIPpeANOJIOXKeHHH CxeMa Oba Obl OYCHb TIPOCTa, HO 3aBeJOMO He MOTJa 6b! 
OTPa3HTb pa3JIM4YHA B (pH3HKO-XHMHMYCCKHX CBOHCTBaX H30MepoB. Orcioqa 
acHa HeOOXOJMMOCTh Oovlee THIATeEIbHOH KlaccHukalun cBpasel C—C nu C—H. 

B Hactosiee BPeMA HMeeTCA OOIbIIOe KOMHYCCTBO aJJMTHBHBbIX CX€M, MOJIb- 
3YACb KOTOPbIMH MOXKHO C TOM WIM HHOM CTEMeHbIO TOUHOCTH PaCCU4UTAaTb TeMVJIO- 
TbI TOPeHHA (HW PAX Apyrux PU3HKO-xMMMYeECKUX CBOHCTB) amKaHoB (17!°), 

HanOosee noceqoBaTeIbHOH MO NOLXOAy ABJIAeTCH CxeMa, MpelwioxwKeHHaa 
B. M. Tatescxum (°). B sto cxeme BBOAUTCA MpeycTaBseHHe O ecaTH NOATH- 
max cBa3eH C—C B alkaHax B 3aBMCHMOCTH OT TOPO, ABJIAIOTCA JIM yuacTBYIOULNE 
B OOPa3s0BaHHH CBA3H YyIvepOAHbIe ATOMBI MepBHYHBIMH, BTOPMUHBIMH, TPeTHY. 
HbIMH WIM YeTBEPTHYHIMH. OTOT NOLXOA YYHTHIBAaeT B OCHOBHOM B3aHMoselicr 
BHA HEMOCPeCTBEHHO HECBASAHHBIX ATOMOB B MOJI€KYJaX aJIKAaHOB M MO3BOUIAe1 
OTPa3HTb OMbITHbIM MATepHaJI C TOUHOCTHIO HE MEHbIUeH, YEM TOUHOCTh OMBbITHBI 
J[AHHBIX. 

OrpaHH4HBacACh PaCCMOTPeHHEM TOJbKO TeMJIOT FOPCHHA B XUKOM COCTOR: 
HMM Mp 25°, MOXKHO OTMETHTD, YTO 43 44 aKaHOB, WIA KOTOPbIX HMesaCb BOS: 
MOXKHOCTbh CPaBHeHHA BBINHCJICHHBIX MO cxeme B. M. Tatesckoro 3Hay¥eHHii ¢ 
ONbITHBIMM JaAHHbIMH, CpeqHee pacxoxmyenue coctaBssaer +0,5 xKan/Momb. Pes. 
KHe OTKJIOHCHHA ONBbITHBIX (14) H BEIYMCJICHHBIX 3HAYeHHH HaOsmOaIoTCA JMU 
B Tpex Cilyuasx: 2,2,4-TpuMeTuinentaH (2,12 KKas/Momb), 2,2,3,4-rTerpameTus 
meHtaH (1,77 KKas/Momb) 4 2,2,4,4-rerpameruanentaH (5,22 xKxan/mMomb). Bee 
3TH CJIyYaW PaCXOXKeCHHH MOXKHO OOBACHHTh TeM, YTO CXeMa pacueTa He yUNTHI 


* 
B paOore Mo cuxnTesy HM ouucTKe OObEKTOB UcCceqoBaHHA NpHHMManH yuactue JI. B. De 
yopuyk u VW. Bayx. 
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BaeT B3AMMOJeHCTBHA 3aMeCTHTeNel (METHJIbHbIX TpyMM), PaCMOJIOXKeHHbIX B 
ooxKeHHH 2,2,4 uu 2,2,4,4 (B MoceqHeM Ciyyae B3aHMOJelCTBHe JOJDKHO 
BITb B {Ba pasa OombwuM). Ha TO, yTO TaKOe B3AHMOJEHCTBHE TOJMKHO CyLecT- 
BOBATb, YKa3biBaJlOcb ele TeHsopom, Ilurnacco wu Poccunu (1); HeoHOKpaTHO 
DTO ABJIeEHHe OTMeyaocb B. M. TaTepcKHM. 

| TlockombKy MMeJICH TOJIbKO OJMH MpMMep aiKaHa C 3aMellleHHeM B MoOs0Ke- 
Hu 2,2,4,4, Ha KOTOPOM MOXKHO OBIIO OTMETHTb 3TH OTKJIOHCHUA OMBITHOM BeJIH- 
}WHHbI OT PaCueTHOM, HHTepeCHO ObIIO BLIACHUTh, OYLyT HM HaOsOaTbeA NON06- 
|HBIC OTKJIOHCHHA VIA APyTUX aIKaHOB, COJepKallux SsTY PTpynnupowKy, u OyerT 
ju BeMUMHA STHX OTKJIOHCHHH MOCTOAHHOM WIM OKaKETCA 3ABHCHMOH OT CTpoe- 
} HUA OCTAJIbHBIX YaCcTeH MOJIeKYyJIbI. Kpome Toro, HHTePeCHO ObWIO ObI ONpeNeIMTb 
jrensoTy Topenua Takux COeqHHEHHH, re YeTBePTHUHbIe aTOMEI C pa3sjeveHEl 
/He OJHOH, a JBYMA MeTHJICHOBLIMH rpynnamu. Ja STHX CTPYKTyp pacueTHaA 
({BEJIMUHHA TENJIOTHI TOPeHHA NOKHA COBMAaLaTb C ONbITHOH. 

| Bcss3n c 9THM B HacTOseH padoTe onpesetANaCh TeNMOTAa FOPeHHA YrvIeBo- 
HOPOMOB cwiefyioulero cTpoenus: 


C € 
1 | | 
| 4) R—C — C—C— R’, rge R= R’ = CHs, CoHs, C3H7, CyHg; R= C’=Hs; R’=us0-CgH, 


| 2 
C € 
5 R-C CCR, rye R=C.Hs, CsH, 
Cc G 
eae 
¢ c 
3) R-C—c~ CCR, pus Re Clas Ress (Colle Uk Sk ss (Colale 
| G 


Bce ucceqoBaBlivecad HaMH COeAMHECHHA ObIIH MOJYYeHEI NO ABYXKpaTHOH 
peakunu Tpunupapa — Bropua. IlogqpoGuocru cuuTe3sa M 3HaveHHA CPHSHKO-xXH- 
MM4eCKHX KOHCTAHT CHHTe3HPOBAaHHBIX BeLeCTB YaCTHYHO ONyONHKOBaHEI (12714) 
WM yacTHYHO OyAyT ONyONMKOBAHI B OM KahwIMe rogn. [locme cuHtTesa Bce HC- 
CJIELYEMBIE BEeU[CCTBA TUaTeJIbHO OUMMAIMCb MH MeperoHAJIMCb Ha KOJIOHKe. 
Tloce pasroHKu Bce BellecTBa XPpOMaTOrpaPupoBaJIHCh Hall CHJIHKareweM. 

KoumuecTBeHHOe OnpeesIeHHe UMCTOTHI NO KPHBbIM TWIaBJIeHHA * ObWIO Mpo- 
BEJCHO JIMIIb WIA JByx BellecTB: 2,2,5,5-rerpameTusrentaHa u 3,3,6,6-TeTpa- 
METHJIOKTAHa (OCTAJIbHbIe H3 HCCJeAYeMbIX BeeCTB, 3a MCKIOUeHHeM 2,2,4,4- 
TeTPaMeTHJIMeHTaHa, CTeKJyroTca). UMcTOoTa STHX COCAHHEHHH OKasalacb paB- 
Hol 99,4 + 0,1 u 98,7 + 0,2 MonapHbIx MpOlleHTa, COOTBETCTBEHHO. 

Meroguka onpeleseHua TenJIOT ropeHuaA onucaHa pauee (1°). TenmoBoe 3Ha- 
yeHHe KaJIOPHMeTpa OMpefevIAIOCh CXKHTAHHeEM CTAaHJapTHOH OeH30HHOM KHC- 
noTp. U3oTtepmuuHad TensoTa ropeHua OeH30HHOM KucOTH mpH 20° Opa 
apuHata paByol 6319,0 kan Ha 1 IT KMCAOTH, B3BCEWICHHOH B BakyyMe 
(1 xan = 4,1840 yx.). PesyaptaTsr mnomnyyenpr c TouHocTbio 0,02—0,4 % 
(cpeqHee OTKIOHeEHHe OT cpeqHero apudmetuueckoro). J]a Kaxkoro BellecTBa 
CKUPaHCh OOpasiibl PasJIMUHbIX CTENeHeEH OUMCTKH, HW BeJIMYHHA TeMOTHI rope- 
HHA CUMTalacbh YCTaHOBJICHHOH TOJbKO MPH cCoBnafeHHH pesyJIbTaTOB, MOwy- 
YeCHHBIX JIA Pa3JIHYHBIX OOPasI{oB. 


* AnanM3 popeeH B JadopaTOpHH TepMoMHaMMKH XuMMYeCKoro (bakyabTeta Mo- 
cKopckoro yHuBepcutTeta A. TI. AHHKHHBIM. 
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B ra6n. 1 mpuBogaTca nmomyueHHble HaMH 9KCIePHMeHTAJIBHBIe MaHHBIC. : 
B rpade Temiora ropeHus, OMbIT JaHbI B KKaJI/MOJIb U3MCHEHUA SHTAJbIMH)) 
B mpowecce us0TepMuyecKoro (pH 25°) ropeHua MCCMeAYeMbIX BELLeCTB B AKHII- f 
KOM COCTOAHHH pu WaBsieHuu | aTM HW pu OOpas0BaHHH B KayecTBe MPOYKTOB| 
peakilMu ragoo6pa3HBIx CO, u H,O (TakxKe MpH LaBJIeHHH 1 aTM.). 


Ta6bauna # 


Tennora ropeHHa B KKaJI/MOJIb 


BeulecTBo 
OMbIT | pacueT A 
2,2,4,4-TeTpaMeTHJMeHTaH 1462,2 ADT +4,7 
3,3,0,0-TeTpaMeTHIrenTaH NT Ome 330) +4,5 
4,4,6,6-reTpaMeTHJIHOHaH 2090, 4 2084, 4 +6,0 
5,5,7,7-TeTpamMeTuJlyH Tekan 2400, 2 2396 ,9 +3,3 
2,,2,4,4,5-leHTaMeTHJITeKCaH ITS tf Aidala we +4,0 
3,5-—umMeTHI, 3,5-M9THITenTaH 2092;,9 2086, 5 +6,4 
4,6-qumMetua, 4,6-H9THIHOHAaH 2404,7 2399 ,0 +5,7 
2,2,5,5-TerpameTuuirentaH 1770, 4 1770,9 —0,5 
3,3,6,6-TeTpameTHOKTaH SPATS) 1928, 2 —0,6 


B rpace Temiora ropeHus, pacueT JaHbl BeIMYMHI TENJIOT TOPCHUA COOT- | 
BETCTBYIONLHX COeqUHeHMH, paccunTaHHple 10 cxeme B. M. Tarescxoro. B rpa- | 
de A npuBeyeHn pacxoxkeHus TUX BemMYHH. Kak BUAHO U3 STON rpadppl, 9KC-— 
II€PpHMCHTAJIbHbIC BeIMUYMHbI TeMJIOT TOPeCHHA MIA BCeX YIJIeBOLOPONOB, copep- 
*KalluX B MOJeKyse TpyNMHpOBKy H3 ABYX YeTBEPTHYHbIX ATOMOB yrvieposa, 
pasleeHHbIx OHOH CH,-rpymmol, oTsmMuaIoTCA OT BBIYHCJICHHbIX MO CXeMe 
B. M. Taresckoro B cpeyqHem Ha 5+1 kkaa/MOJb. OTY BeJIMYMHY, KaK MOMMpaB- 
KY, CJIelyeT YUMTbIBATh IIpH pacueTe TeNOT TOPeHHA NO aMTHBHOK Cxeme 
B. M. Taresckoro Bcex aJiKaHOB, COJepxKallux STY TpyMMMpoBky. 

B ToM xe Cly¥ae, KOra MOeKYyJa alKaHa COJepKUT PPyMMMPOBKy U3 DByX 
YeTBEPTHYHBIX ATOMOB yIrviepoda, pasJesieHHbIxX JByMaA CH,-rpynmamy, omsit- 
Had BeIHUMHa TeMJOTHI TOPeHHA, Kak MH CeMOBaJIO OXRUMAaTb, COBMAMaeT C pac- 
yeTHOH B mpeyemwax OWHOOK OMbITa. 


MockoBckuli rocyapcTBeHHbI yHHBepCcuTeT Tlocrymusio 
um. M. B. JlomonocoBa 10 IV 1959 
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Jloxxagn Akayemun wayr CCCP 
1959. Tom 127, Ni 4 


XHMHA 


Unen-Koppecnonyzenr AH CCCP H. WH. UYHKHH, H. ©. BEJIBCKHMU 
u P. A, KAPAXAHOB 


W3OMEPH3AUHS y-OKHCEM B AJIA®ATHYUECKHE KAPBOHMJIDHBIE 
COENTMHEHUA: BJIAAHWE TEMMEPATYPbI HW CTPYKTYPbI 
COE MHEHUM 


_ Kak Oblio ycraHoBsieHo Hamu (1), H30Mepusallua y-oKuCceH (TeTparuypo- 
dypaHoB) B asMdaTHueckve KapOOHMJIbHbIe COeEMMHEHUA JIeErKO mpoTeKaeT Ha 
‘WwlaTHHHPOBaHHOM yTvie B MapoBol (ase NpH CpaBHUTeJbHO HU38KOM TemMMepary- 
pe 230—250°. [pu nainunn B a-noloxKeHuU TerparuzpodypaHoBoro Wukvia aul- 
KWJIbHOTO SaMeCCTHTEIA paCKPbITHe KOJIbla MPOWCXOLHT MpevMyllecTBeHHO 
mo Toi C—QO-cBa3u, KoTOpad HaMOomee yJasieHa OT aJIKMbHOTO pajuKavla 
(cBa3b 1,0), 4TO NpHBOAHT K OOpa30BaHuIo amMcbaTHueCcKHX KeTOHOB. M30me- 
pusallua y-alKuJITeTparuApodypaHoB B HampaBleHuu C—O-cBa3u, coceqHeli 
€ aKWJIbHOH rpynnoh (cBxa3b 1,2), Takxxe uMeeT MeCTO, HO B 3Ha4HTeIbHO 
-MeHbiueH crenenu. Merw-, 9THJI- HM A-MponusTeTparuspodypaHbl u3s0mepu- 
3yYIOTCA B 9TOM HallpaBJIeHHM MPH TeMMepatype, He Mpepblliaionei 250°, He 
6onee, uem Ha 10%. [lomyuatomimeca mpu 3TOM asIbyeruybl Jerko JekapOouuuu- 
Pyl!oTCH B COOTBETCTBYIOUINe NapaPuHOBble yIrieBooposEl: 


Pa3pble caasn 1,5 


a a a) 
Paspus caasn 1,2 va 
> R—CH,CHCH,CC — > CO+R—CH,CH,CH, (I) 


OKCHepHMeHTAaJIbHbIe WaHHble, MOJyYeHHbIe B HAaCTOAIeM UCCeqOBaHHN, M03- 
BOJIAIOT OTBETHTb Ha CJleyroulwe veTbIpe BoMpoca. 

1. Kakoe BJIMAHMe OKa3bIBaeT JWIMHaA YriepOHOW Wenu aJiKHJIbHOTO pajlu- 
Kala, HaxXOJAerocdA B A-NOOXKeHHUN, Ha CMOCOOHOCTh TeTparHspodypaHoBoro 
UHKJa H3OMepH30BaTECaA B HampaBseHuu I uau II? 

2. Kak auuder TeMiepaTypa Ha OTHOCHTeJIbHYyIO cnocoOHOCTb cBa3eH 1,2 
wu 1,5 noqBepraTbcs pacliieneHHio pH H30Mepv3aluu G-alKusTeTparulApody- 
paHoB? 

3. Kak mpoucxoquT u30Mepu3auua 2,5-uankKuJiTeTparuyspodypaHoB, HMe- 
IOILUX aJIKWJIbHbIe paluKaJIbl C pa3sJIMYHbIM YHCJIOM yIIePOMHEIX aTOMOB? 

4. B kaKoM Hallpapsennu uz0MepusyioTca 2,2-RuankuTeTparnypodypaHbl? 
PesysbTaTbI HallHX OMbITOB MpescTaBsieHb! B Tabu. 1. 

1) JIna nomyueHua OTBeTa Ha MepBbIH BOMpPOC MbI HCCJIeMOBaJIM H3OMepH- 
3allMI0 G-H-IIpONMJI-, A-H-OYTUJI- HU G-A-aMUJITeTparHypopypaHOB B OJMHAKOBBIX 
yCJIOBHAX — B MapoBow chase Ha Pt — C npu 350°. Coorserctsyionlue aHHble 
Ta6. 1 nmoKasbIBaloT, YTO YBeJIMYeHHe YNCIa yIJIepOHbIX aTOMOB B OOKOBOL 
Wenu G-aIKHJITeTparuypoypaHkoB NoBbiuaeT crocobHocTth C—O-cpa3u 1,2 nog- 
BepraTbcA pacillemJeHuIO MPH M3O0MepH3allHu WuKJa HU, HaOOQPOT, yMeHbIllaeT 
3Ty cmoco6HocTb y C—O-cBa3u 1,5. a-4-mpomnui- ,o-A-OyTHJI- HW O-H-aMuJITeTparuy- 
pobypaHbl oOpasylor coorsercrBeHHo 76% renraHoHa-4 u 24% 4H-reKcaHa, 
67% oxKtTaHoHa-4 u 33% w-rentana, 56% HoHaHoHa-4 u 44% w-oKTaHa. Ta- 
KUM OOpa30M, 3J[eCb HMeeT MECCTO COBEPIUEHHO OMpefseJIeHHad 3aBHCHMOCTH CIO- 
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Ta6muna 1 


IlponyKTbl H30MepH3alHH TOMOWOrOB TeTparuqpopypana 


JS EE ee ee 


Tomosioru TerTparugzpopypana Deer IlpoxykTp! peakyuu 
a-H-[Tponuterparunpody pax 250 Tenranon-4 (89%), a-rekcau (11%) 
a-x-l|ponuaterparurzpody pax 300 Tentanou-4 (83%), w-rexcan (17%) 
a-H-IIpomuaretparugzpodypax 350 TenraHou-4 (76%), A-rekcau (24%) 
a-H-[Iponuatetparugpodypau 400 Tentanou-4 (68%), 4-reKkcaH (32%) 
a-H-bytuntretparuaApody pau 350 OxtaHou-4 (67%), H-renTaH (33%) 
a-4-AmusiteTparuzpody pax 350 Honanou-4 (56%), H-oKTaH (44%) 
2-Meruu-5-9THsITeTparHApopy pan 300 Tentanon-2 (~90%), rentaHox-3 (~10) 
2-Merus-5-nponusrerparulpody pax 300 OxtaHoH-2(95—97 % ), oxTaHOH-4(3—5%) 
2-Metus-2-9THATeTparHApody pau 300 3-MeTusmeHTaH (~95°—100%) 
2-Meruu-2-H-lponusitetparugpody pax 300 3-MeTusrekcaH (~95—100%) 


coOHOcTH TeTparHApodypaHOBOrO WuKsIa M30OMepH30BaTbCA B HalpaBuienuu | 
uuu II OT JHHbI OOKOBOTO aJIKHJIbHOrO pawuKawia. 

2) OrBeT Ha BTOPOH H3 NOCTABJICHHBIX BbIIMe BOMPOCOB Obl aH MCCJeQOBa- | 
HHeEM H30MepH3alluu G-H-MpOMmMJITeT paruypodypaka pu pas/MUHbIX TeMMepaTy- ' 
pax: 250, 350 u 400°. OrnocutTembHble KOMYeCTBa NOJIyYYeHHbIX Mp 3TOM 
H-TeKCaHa HW JWMPONHIKeTOHa NOKa3bIBaloT HalpaBJIeHHe H3OMepH3allHH TeTpa- © 
ruypodypaHoporo WukKsla COOTBeTCTBeHHO mo C—O-cBa3am 1,2 u 1,5 B 3aBHCH- | 
mocTu oT Temnepatypbl. TlouyyeHHbie HAMM 3KCNePpHMeHTaJIbHble JaHHble, MpHu- 
BeJIeHHbIe B TaO. 1, NOKa3bIBaIOT, YTO C NOBbIICHHeEM TeMMepaTyPbI BOSpactTaerT 
OTHOCHTeCJIbHad CMOCOOHOCTh TeTparMzpodypaHoBoro WHKa B G-aJIKMJITeTpa- 
ruqpoypaHax H3O0MepH30BaTLCA C pacKpbITHeM WHKIa mo C—O-cBa3u, coce,- 
Hel C aJIKHJIbHBIM pafuKasioM. IIpu 250, 300, 350 u 400° B npomyKrTax u30MepH- 
3allHH Q-A-MpomuuiTeTparuspodypaHa coflepskuTcaA cooTBercTBeHHO 11, 17, 24 
u 32% H-reKkcaHa. 

3) Ilockombky HepaBHolleHHocTb C—O-cpssei 1,2 u 1,5 B OTHOWeHHH Ux 
CNOCOOHOCTH NMOABepraTbcA paclieNJIeHHIO MPH W30MepH3allHH 3aMellleHHOTO 
TeTparuf{podypaHoBoro WHKJIa 38aBHCHT OT JJIMHbI aJIKHJIbHOTO pafuKasia B a- 
MOJIOMKEHHH, MOXKHO ORUMaTb, YTO TaKaA HePaBHOIeHHOCTb HMeeT MECTO TAaKKEe 
B 2,0-(MaJIKWJITeTparuypopypahax, aJIKWJIbHbIe TpPyMMbl KOTOPbIX cosepxKaT 
Ppa3JIHYHOe YHCIO YrvIepOLHbIX aTOMOB. J]eHCTBUTeJIbHO, H30MepHsallua 2-Me- 
THJ-5-9THITeTparnyzpopypahHa u 2-MeTus-5-K-mponusTeTparuzpodypana mpo- 
XOJAMT C PaCKPbITHeEM LHKJIa MpeHMYyLecTBeHHO no TOH C—O-cBa3u, KOTOpas Ha- 
XOJMTCA MO cocefcTBy C HaHOOJIee JWIMHHBIM aJIKHJIbHBIM PajuKaJIOM. 

OTa «H30uPaTeJIbHOCTh» B HanOOJIbUlel CTeneHH BbIpaxkena y 2-MeTus-5-H-Tpo- 
MWJITeTparuspodypana, 4YTO, OUCBHAHO, HaXOAWTCA B COrmacuH C JaHHBIMH O 
BJIMAHHM [JIMHbI aJIKMJIbHOTO palukKaJla B G-aslKHJITeTparuyqpodypanax Ha Ha- 
MmpaBsleHHe M30MepH3alluH TeTparMyzpodypaHoBoro wukwa: 


* Gis G Clie Cha tel, CHOBE 90% 


fe) 
CHs-\, ,—CH, CH; , 
OS 
2 1 


Suumeirnca Bont uur se ~ 10% 


1 
Sa Se ae H,—CH,—CH, %%-97% 
Ee inate ter eC 
PASS 2 
a 
2 i 


Che atts CHy—CHy—-CH;—CH, 3-5 % 
0 
4. Wutepecubie ocoOeHHocTH O6Hapy2KuBalOTCA MPH HSOMepHsallHH TaKHXx 


AMakuTeTparugzpodypakoB, y KOTOpbIxX 06a aIKHJIbHBIX pawukKawla HaxoatTca 
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OAHOTO yrviIepOAHOrO aTOMa WHKJa B a-ToNOwKeHuH. PackpbirHe WuKa B 3TOM 

diyuae MpoxoyuT ucksm04UNTebHO mo C—O-cBxa3u, coceqHeH Cc OOKOBBbIMH aJl- 
WJIbHBIMH TpyMlaMu, YTO NPHBOLNT, MocTe JekapOOHHMHpOBaHuA TpoMexy- 
OuUHO OOpasyrlolleroca auibyerufa, K OOpa30BaHHIO COOTBeTCTBYIONIUX aluda- 
MYCCKUX YIJIeEBOOPONOB: 


Pt-C " eee C 
“0 ai Pa @hig—-Chis i R + CO 
Oo CHE CH; 


R=C,H;, #=C3H, 


CnelyeT yKa3aTb, 4TO H30MepusallnA 2,2-luaIKuJITeTparMApodypaHoB mpo- 
TeKaeT Tak Ke rlaQKoO, HO Ooviee erKO, YEM H3OMEPH3AallNA G-asIKuJITeTparuypo- 


(by paHos. a 


IKcHnepHMeHTAAbHAA TaiG tp 


a-AnknsiTeTparuapodypanbl u 2,5-1MaiKuJITeTparuszpodypaHbl mouwyyaHcb 
THAPUPpOBaHHeM COOTBETCTBYIOWUX aJIKHJI- HU AMaskKudypaHoB B MapoBok da3e 
Ha MavlaqueBoM KaTau3aTope. 2,2-][vankustTerparua~podypaunbl ObiwiH CHH- 
‘Te3HpOBaHbI H3 2-mMeTuu-4,5-QurugqpodypaHa mo metony Iowa (*). 

2-Merna-5-x4-nponustrerparnapodypan, tT. kun. 140—141,5° (755), d;°0,8380, 
|np 1,4200. 
2-Meruu-2-atuiTerparuapobypan, Tt. Kun. 120—121° (760), d,° 0,8561, 
np 1,4194. 
| 2-Merun-2-x-nponusterparuapodbypax, tT. kun. 143,5—144° (750) d,° 0,8528, 
np 1,4247. 

IIpuroropjeHve KaTasIM3aTOpa HW YCOBMA MpOBeMeHHA OMNbITOB OMMCAaHbI B 
npesbiLyieu Hae padote (7). [IpoqyKTs! peakuuu BbILeAHCb B UMCTOM Bue 
pa3sroHKOH Ha 9acdekTHBHOH KOOHKe. CBolicTBa MOJYYeHHBIX pH M30MepH- 
3allMH KeTOHOB MpHBeJeHbI B Hallie paOote (°). Ja onpeqeneHua cofepxKaHuA 
TenTaHoHa-2 u reliTaHoHa-3, MOmyualolluxca mpH Uus0MepHsalinu 2-merus-5- 
| STHJITeTparuzpodypaha MW MMerIOMIMX OIM3KNe TeMMepaTypbI KHNeHUA, ObWIM MIpH- 
| TOTOBJICHBI CeMUKapOas0HbI H3 CMeceli 9THX KeTOHOB. U3menenve Temnepatyp 
IIaBJIGHHA CEMHUKapOa30HOB B 3aBMCHMOCTH OT COCTaBa CMe€CH KeTOHOB M03B0- 
JMO ONpeesIUTb OTHOCHTEIbHOe COJepKaHnhe renTaHoua-2 HW renTaHoHa-3 B KaTa- 
JIM3aTe. 

CemukKap6a30Hbl, Mocuie NepeKPHCTANM3alHu H3 STHNOBOTO CNUPTa, HMeJIM 
cnelyroulve TemiepaTypbl MiaBleHua (B CKOOKaX JaHo cofepKaHnve rentaHoua-3 
B BeCOBbIX mporeHTax): 120° (0), 113,5° (10), 106° (30), 92,5° (50), 84° (80), 
96° (95), 101° (100). 


VuctutytT opranuueckoi xumuu uM. H, JI. 3ennucxoro Iloctynuao 
AxkazemuH uHaykK CCCP 21 V 1959 
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817 


Jloxnanm Akagemuun nayr CCCP 
1959. Tom 127, Ni 4 


PH3HTECKAA XHMHA 


10. Tl. KHTAEB, fr. K. BYJHHKOB u akagemuk A. E. APBY30B 


NOJIAPOTPA®MUYECKOE W3Y4EHHE TAYTOMEPHHM HEKOTOPbIX 
CEMH- A THOCEMHKAPBA3SOHOB B PACTBOPAX 


Cpegu Oombuoro 4nca KiaccoB CoOeqHHeEHHH, OKa3bIBalOWMX MpOTHBOTYOep- 
KyJle3Hoe JeHCTBHe, BUAHOe MeCTO B HaCTOsIee BPeMA 3aHHMAaIOT THOCEMHKap- 
6a30HbI. Kpome Toro, THOCeMHKapO6a30Hbl NPHMeHAIOTCA MPH U3PrOTOBJIeHHH 
KHHOOTOMaTepHaJIOB M B aHaJIMTH¥YeCKOM XHMHH, a CeMHKapOasOHbl — MIA 
O6opbObl C rpblsyHaMW MW B KaveCTBe HHCCKTHILMOB. , 

HsBectHo, YTO THOCeMUKapOasOHbI allMaTHYeCKUX aJIberHAOB H KeTOHOB | 
OKa3bIBaloT 3Ha¥HTeJIbHO Gosiee clab0e AHTHTYOepKywJesHoe JeEHCTBHe lO CpaBHe- 
HUIO C THOCEMHKapOas0HaMH apoOMaTHYeCKHX aJibseruyos. BesycioBHo cyule- 
CTBY€T CBA3b M@XK]y CTPOeHHeEM STUX COeAHHEHHH UM UX OakTepHocTaTHYeCKOH 
AKTHBHOCTbIO, MO3STOMY HM3y4¥eHHe CTPOeCHHA THOCEMHKapOasOHOB MpeMCTaBJAeT 
OoulblloH TeopeTHuecKHH UHTepec. 

Vi3yuenue u.-K. CMe€KTPpOB HeKOTOPBIX THOCeMUKapOa30HOB NOKasaJl0, 4TO 
B KPHCTaJJIMYeCKOM COCTOAHHHM B MOJIeKyslaX STHX CoequHeHHH SH-rpynnpi He 
conepxutes (4). BuickasbipasIuch MpeQMONOKeHUA O BOSMOXHOCTH Nepexosa 
THOCEMUKapOa3OHOB B THOJIbHYIO (opMy Mp pacTBOpeHuN B Wenouax (1) naIM 
IIpH OOYYeHHH PacCTBOPOB THOCeEMMKapOa30HOB yJIbTpaduoJeTOBbIM CBeTOM (?). 

TaKuM o0Opas0M, BaxKHbIM WH HHTePeCHbI BOMpOc O CTpOeHHH UH TayTOMepHu 
CeMH- HM THOCeMHKapOa30HOB B HaCcTosIlee BP€CMA HE ABJIACTCA OKOHUATEJIbHO 
PeWIeHHBIM. ITO OGCTOATEJICTBO NOOYANIO Hac HavaTb CHCTeMaTHYeCKOe H3y4eHHe 
CTPyKTYPbI H NOBeJeHHA B pacTBOpaXx NpecTaBUTeJeH HAaSBaHHbIX KJ1accOB Coe]H- 
HeHuH. 

V3yyenve NpoBosuoch NoAporpaduyeckuM MeToOM. Bbw U3y4eHbI CeMH- 
M THOCeEMUKapOa30Hbl alleTOHA, MCTHJISTHJIKETOHA, alleTaberua, IpOMmHOHOBOrO 
aJlbderufla, WHKJIONeHTaHOHAa, WuKJIOreKcaHoHa, OeH3asbyeruga, allerodeHoua, 
a Takoke THOCeMHKapOa30H Mapa-, M30NpomMiGeH3abyerufa (KYTH3OH). 

PaOora npousBoyuiacb Ha nousporpade LP-55 cucrempt TetiposcKoro c co- 
Torpaduyeckol perucTpallMeH nouaporpaduyeckux KpuBblx. B KauectTBe 9J1eK- 
TpoJa CpaBHeHUA MPMMeHAJICA HaCbILeHHbIM KaJIOMeJIbHbIM 3IeKTpoy morpyxe- 
Hua”. TlonaporpaMMbl CHMMaJIMCb IpW XpaHeHHM pacTBOPOB U3y4aeMbIX CcoesH- 
HeHHH B 20% MeTaHOJIbHOBOAHEIX Gycepax c pH 5,7; 7,3; 9,3 npu t = 20°. 
Mo.1ApHble KOHILeHTpallHH CeMH- HW THOCeMUKapOa30HOB B PacTBOpaX COCTAaBAAIH 
~5 -1074— 5-10. 

Jj KaxkMoro pacTrBopa c ompexereHHbIM pH OpImO Noy4eHO Mo CemelicTBy 
KpuBbtx. Ilonyyenubie HaMM NOvIAporpaduyeckve JaHHbIe CBUJeTebCTBYIOT O 
OobWIOH aHaJIOrHH B MOBeJeHHU, a CJIeOBaTebHO, HM B CTPyKType ceMH- H 
THOCEMHKapOa30HOB. 

B w3MeHeHHAX MOJAPOrpaMM BOHO-CMMPTOBLIX paCTBOPOB CeMH- UH THO- 
ceMuKapOa30HOB aslMcpaTHueCKUX aJIbyerufOB HM KeTOHOB UM aJIMIMKsIMUeCKUXx 
KETOHOB OOHAPy2KeHbI CJleMyloulve 3aKOHOMePHOCTH: C TeYeHHeM BPeMeHY Ha- 
YaJIbHble BOJHBI, F1, KOTOPHIX JeEKUT B OOacTH OT —1,4 B 20 —1,55B, HecKomb- 
KO YMCHbIUUalOTCA, MOABJIAIOTCA, PaCTYT, 3aATEM YMEHbINAaIOTCA WIM BOBCe UCUe- 
3al0T BOJIHBI C Fy,~—1,10 8. Ha puc. 1 npupegena nomaporpamma pactBopa 
THOCeMuKapOa3s0Ha alleToHa mpu pH 7,3. Cneqopatembuo, B cemelicTBax m0- 
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APOrpaMM PacCTBOPOB H3y4aeMbIX MPOWMSBOAHIX asludaTHyeCKUX UM aJIMUNKJIH- 
€CKUX OKCOCOeIHHEHHH MOXAKHO NPOCIeLUTb Be BOJHbI, COOTBETCTBYIONLME IBYM 
OPMaM STHX CoequHeHUH. Dopma, KoTOpol coorBercrByer £1;,~— 1,5 B, Jo- 
MHUPyeT B KMCAOM UM HeiTpalbHO cpefqax; B caOollenOuHO cpeze JOMHHH- 
ylolleH ABuIdeTCA (opMa, KoTopoii orneuaer Ex,~—1,1 8. Tlocnegusa cbopma 
POABJIACT CKJIOHHOCTb K OMbIJICHHIO, O UYeM CBHJETeILCTBYeT OTMeUeCHHOe 
pile HaOwlOaBWIeeCA HaMH WCYeSHOBeHHe ee BOVJIHEI. 

Jlaa pactimpopku novlyseHHbIx NOAporpaMM JONOMHUTeEbHO Oblua CHATA 
MOApOrpaMMa C BOJHO-CMPTOBOrTO pacTBopa S-MeTusiTHocemukKap6a30Ha 
uKNOreKcaHoHa (puc. 2, 3). [Be BoMHBI Ha MOJIAporpamMe STOTO coeMHeHHA 
COOTBETCTBYIOT JBYM BO3MOXHBIM TayTOMepaM: 


(ima tiis Codes NH—N=G=Nbiy 
| 2 
YY Rha 


S—CHs3 SCH. 
(1) (II) 


Tleppan opma, ABJAACcb HanOonee  peakItMOHHO-cnocoOHOli, uMeer 
| £),~ —0,8 8B; propa BoccTaHaBuMBaercd Ha KalebHOM SJeKTpOte mpH 
E,,,~—1,15 8. Tenepbcrano- 
BHTCA ACHBIM, UTO NOABJIAIO- 
Maca U 3aTeM yMeHbIllalo- 
tiaaca BolHac£s,,~—1,10B 
COOTBETCTBYeT TAayTOMepy 
co crpyKtypon (II), a Bou- 
Ha c Fy,~—1,5 B mpuHag- 
J@XKUT JpyrOMy BO3MOKHO- 
‘My TayToMepy, B MoueKyvJe 
KOTOpOrO) KPpaTHbI€ CBA3H pyc. 1. 1 BemeHve m0 ocH a6cuncc = 200 mB; Hauaso 
CONPAxeHbl yvepes Be Ma-  xkpuBEix — 0,7 B; YYBCTBHTebHOCT 1/70; (cpennaa 
pbl 2/p-3eKTPOHOB aTOMOB YBCTBATENbHOCTh TaibBaH. = 3,1-10-9 a/v); Bpema 
a30ra. xpanenua: 1 — cpexul, 2 —2 uac., 3—4 uac., 4—6 uac., 
5 — 18 uac. 

Hamu O6pluio 3aMeueHo, 

YTO CMHPTOBbIe pacTBOpbl THOCeMHKapOasOHOB alleTOHa uM WMKOreKCaHOHa 
MIpH CTOAHHM U3MeHAIOT OKpacKy: OyfyyH BHayasle OeCIIBeTHBIMH, OHH 
mpuoOpem 3aTem 2%euTyio oKpacky. Vi3meneHue oKpacKH pacTBOpoB 9THX 
COCIHHeHMM cCBHJeTeIbcTByeT O TOM, YTO paCTBOpeHHble BelllecrBa lpe- 
TepmeBaloT C TeYeHHeM BpeMeHH Kakue-TO u3MeHeHHA. IlomaporpamMpl sTHXx 
pacTBopos, CHATHIe uepes 3,5 MeCAIa Mocse MpHroTOBJeHHA, COsepxaT NO Be 
BOJIHBI: 1) Bona c Ex,,~—0,8B, IpHHagexkalllad TayToMepy co crpyktypoi (I), 
2) ponua c Ey,~—1,28 B coorTBeTcTByeT ApyroMy BO3MOxKHOMY TayTOMepy Cc 
KapOOHHJIbHbIM crpoeHuem. Ha puc. 2, / — nomaporpamMMa pacrBopa TuOceME- 
Kap6a30Ha allerona, puc. 2,2 — NpwHajiexuUT pacTBOopy THOceMHKapOasona 
IMKJIOTeKCaHOHa. 

Pacuiuposka MOJIyYeHHbIX MOJAPOTpaMM I1puBesla Hac K Heo*RKUaHHOMy 
BbIBOJY O TOM, YTO BCe USYYeHHbIe CeEMH- M THOCeMUKapOasoHbI asucbaruyeckux 
AJIbIerUOB HM KeTOHOB M aJIMIMKJIMYeCCKUX KETOHOB MMeIOT B BOJHBIX UM BOLHO- 
CIMMPTOBBIX pacTBOpax 9HCeMU- M JHTHOCeMUKapOasMyHOe crpoeHve. OueBuzHO, 
Ha3BaHHble COCMMHCHHA HMEIOT TaKOe CTPOEHHE HM B KPHCTAaJJIMYeCKOM COCTOAHHH, 
TaK KaK KaXKeTCA MaJIO BEPOATHBIM, YTO B MOMEHT PaCTBOPeHHA KPaTHaA CBA3b 
a3OMeETHHOBOM TPYMMb! NOYTH HalleIO MepeXOAUT B KapOOHWJIbHBI OCTaTOK Cc 
HemowaroulelicA H3MePpeHHIO CKOPOCTbIO. ’ 

Tako nepexol KpaTHOM CBA3H B KaPOOHMJIbHbIM OCTaTOK y IIpOHSBO]HBIX 
6eH3ableruta HeBo3Moxkeu. Ha nomaporpaMMaxX BOJHO-CNMPTOBbIX pacTBOPOB 
6eH3aIbCeMH- HM THOCeMUKapOas0Ha HaGsMOJaacb Oa BOHa. PacrBopbi cemu- 
i THOCeMHKap6a30Ha alleToeHoHa, a Take KYTH3OHA IIPH NOJApurpadupoBaHHn 
yaBalu Toe ofHy BOMHY c Ey,~—1,15 B. Ha puc. 3 IpHBeeHbI NOMAporpam- 
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Mbt pacrsopoB mpu pH 5,7 coegqunenui: J — atlerotbeHoHTHocemMuKap6a-| 
30Ha. 2 — 6eH3abcemukapOa30Ha, 3 — OeH3aIbTHOCeMukKapOa30Ha. Uck.10-} 
yenHe cocTaBsineT cCsla6ouemouHOH pacTBop THOceMuKapOa30Ha  alleTO-} 


. 


(beHoHa, JvId KOTOPOrO MpH NoAAporpadupoBaHUun HaOMOAalOCch ABE BOVIHBI=} 


1 


q 


/ Z 3 “T { 2 a ‘ 
Puc. 2. 1 femeHue m0 ocu a6c- Puc. 3. 4 memeHHve mo ocH aOcuHce = 
mHucc=200 mB; Hayao KpHBEIX— = 200 MB; HavasIo KpHBEIX — 0,7 B; 
— 0,6 B; uyBcTBuTembHOCTE 1/30; uyBCTBHTembHOCTL 1/70 


80% staHon; dou: 0,1 M LiNOs+t- 
-+ 6opaTuEIh Oydep c pH 9,3 


BowIHa c E1,,~—1,15 B, COOTBeTCTBYyIOlad TayTOMepy C Kap6OHHJIbHbIM CTpoe— 
HueM, u BOmHa c E,,~—1,60 B, mpuHaqvexalllan TayroMepy co CTpyK- 
Typou (III): 


* 


Eo Ste Cee em SING Noe Nees 
Sey ine NH ‘ Nitec" t< E> ¢ NH — NH ¢ NH, 
CHs S CHe S 


(III) 


CyleqOBaTeIbHO, MOuIAporpatuyecKoe H3y4YeHHe HEKOTOPbIX CeMH- HU THO- 
ceMuKapOa30HOB M0Ka3aJl0, YTO OHH B OOILEM CJIy4ae MOTYT CYIeCTBOBaTb B YeTHI~ 
pex TayTOMepHBbIX dopMmax: 


(A) Ri— CH, —C = N —NH—C= NH22R; — CH = C— NH— NH — C— NH,(B) 
| | | | 
R (H) O (S) R (H) O (S) 


ty {t 
(B) Ri—CH, —-C = N—N=C— NH, 2 Ri — CH= C— NH—N=C—NHE,; (I) 
| | | | 
R (H) OH (SH) R (H) OH (SH) 


CielyeT OTMeTHTb, YTO TEHJCHUHA K OOpa3soBaHulo crpyKTypsl (I) y cemu- 
KapOa30HOB BbIpaxKeHa HeCKOJIbKO OOJIblIe, YEM 9TO HMeeT MeCTO y THOCeMH- 
KapOasouos. IIpu pH 9,3 pacrBopbt npou3BORHbIX aludaTHueCKHX aJIbleruyoB- 
cofep2xkaT MOUTH MCKIOUNTeIbHO (opmy (I); y npousBo_HBIX asludbaTHuecKuX. 
M aJIMIMKJIMYeCKUX KETOHOB B 9THX YCJIOBHAX Hapsaay c dopmo (I) mpucyt- 
crsyet u dopa (B). Ilepexog tayromepa (A) B taytomep co crpyxtypoli (B): 
Wid CeMH- MH THOCeEMUKapOa30HOB apOMaTHYeCKHX aJIbderuqoB u %KupHOapoMa- 
THYCCKHX K€TOHOB B HallIMX YCJIOBHAX He HaOwmOaca. IlocmeqHee HaxonuTca 
B COrlaCHi C JaHHbIMH yJIbTpapuoJeTOBOH CieKTPOCKONUH JIA O€H3asIbCeMHKap- 
Oa30na (*). S-MeruJiTMocemukapOa30H OeH3aIbyerngta, B KOTOPpoM (buKcupoBaHa: 
crpyktypa (6b), BoccranaBuBasica mpu E.,~—0,74 B. 

Murepecuo OTMeTHTb, 4TO CTPyKTypa, aHaslorMuHaT (B), Oblia Hamu ycra- 
HOBJIeHa PaHee AIA aPHJTHApasOHOB aJlMaTH4YeCKHX MH aMIMKMUeCKUX Ke— 
TOHOB (47°). 
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Takum 06pa30M, NoJly4eHHble HAMM pe3yJIbTaTbI NOKa3bIBaIOT, YTO AHOMAVJIb- 
joe MoHuxKeHHe (USHOJOrHYeCKOH aKTUBHOCTH y THOCeMUKapOa3OHOB asucaru- 
feCkOro WM aJIMUMKJIMYeCKOTO PAJOB MO CpaBHeHHIO C MpOu3BOJHbIMU apOMaTH- 


| o 
WIeCKOTO pxfla OObACHAeTCA Pa3JIM4HbIM CTPOCHHEM 3THX COeCJMHEHHAM — aKTHB- 


Wkyio Tpynnupopky oe = N—N—C= cojepmat Tojbko mocsemHue. 


@MukcupoBaHHe KpaTHbIX CBA3eM 3TOM TpynnHpoBKM B MOJIeKysle THOCeMH- 
apOa30Ha IlyTeM BBeJeHHA 3aMecTUTeeH, NO HallIMM MpescTaBeHuAM, JOJDK- 
1HO0 TIOBbICHTb TYOEPKyJIOCTaTHYeCKy!O AKTHBHOCTb HX. 


Xumuyeckui uncTuTyT um. A. E. Ap6y3opa Tlocrynuo 
Kasauckoro duavana Axanemun Hayk CCCP 21 V 1959 
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PH3HTECKAA XHMHA 


O. T. MAJIFOUKOB u B. H. ®HHKEJIBUITEMH 


MIPOTOHHbIA MATHUTHbIA PESOHAHC B THAPHAAX THTAHA  ; 
MW UMPKOHHA 


(I]pedcmaeaeno axademuxom I. B. Kypdromoeeim 27 III 1959) 


TlpopemeHo uccweqoBaHHe MarHHTHOrO pesOHaHCa MIpOTOHOB B TH~pHyax 
THTaHa H WupkoHHA mp uacrore 21449 Kr] B MarHHTHOM MOJle HallpA2%xeHHO- 
cTbio 5035 sper. M3mepenua Npov3BOAHJIMCb Ha PawHOUACTOTHOM CIIeKTpOMeTpe 
¢€ MOCTOAHHBIM MarHutom * (1). I[IpoxomgeHHe pes0HaHCHOH JIMHHH OCYyLeCTB- 
JIAJIOCb ME€JJICHHbIM H3M€HEHHEM YaCTOTHI reHepaTopa Tuna IlayHyza un YotKuH- 
ca (*) pH MOMOLLH CHHXPpOHHOFO MOTOpa H peflyKTopa C OOJIBLINM 3aMeJVIeHHeM. 
I]pou3BoqHad OT CHTHadia MPpOTOHHOrO MarHHTHOTO pesOHaHCca (I1.M.p.) MO 4a- 
cTOTe 3aMHCbIBasiaCb Ha JICHTe JJIEKTPOHHOrO MOTeHWHOMeTpa C MOCTOAHHOW 
BpeMeHH paBHOH 1,5 cek. HeoqHopoygHoctTb novia B OObeMe OOpasila 2 CM He 
mpesBbiiiasa 0,1 sper. 

MccneqopaHHble oOpa3ilbl MpeAcTaBJIAJIM NOPOWKU THAPHAOB THTaHa U Wup- 
KOHHA C cosepxKaHHeM BOZoposa TiHy,9s, TiHy,75, TiHy,05, TiHo.95, TiHo.6s, 
TiHo,s0, TiHo.20, ZrHe; Ana nowyyeHHA yKa3aHHbIX COCTaBOB THAPHJIbI C Ma- 
KCHMa@JIbHbIM COJlepxKaHHeM BOJOPOAa OTKUHTAaHCb B BaKYyyMe IPH pa3HbIX 
TeMiepatypax. 

OnpejzeseHue tbas0Boro cocTaBa THAPHAOB MeTOJOM PeHTTeHO-cTpyKTypHOro: 
aHaJIH3a JlaJlO pe3yJIbTaTbI, COBNAaAaloulHe C JIMTePpaTYPHBIMH JaHHpiMn (*). Puapu- 
bl THTaHa C cCOJepKaHHeM BOZOposa MeHbe 20 at. % ABAAIOTCA OWHOa3- 
HBIMH HW OOJlaatoT reKCaroHaJIbHOH pelleTKoH c a/c = 1,62; npu KOHLeHTpallun 
Bojopoga oT 20 go 55 at. % ruypuyAbl AByxcba3Hble H COCTOAT U3 reKCarOHaJIbHO!t 
a-basbl H [paHelleHTPHPOBaHHOH KyOuYeCcKOH $-da3bl. 

Tuapugbl c cofep2kaHHeM BoJopoya Sombie 55 aT. % OWHOasHble c rpaHe- 
ICHTPHPOBaHHOH KyOnyeCKOH pellieTKOH H NepHOJOM, BO3pacTatouluM OT 4,40 KX 
ho: 4,45. KX, 

YxKa3aHHoe B (*) TeTparoHaJIbHOe HCKayKeHve pellleTKH pu cosepxKaHnH 
Goubuie 60 aT. % BOJopoyqa Hamu He OOHapyxeHO. Tuspua WHpKoHuA wMeeT 
TeTparo HaJIbHO HCKaxKeHHY!O PpaHelleHTPHPOBaHHY!0 pelleTky c a = 4,97 KX u 
c = 4,44 kX, 4TO xopollo cormacyeTca C JHTepaTypHbIMH JaHHbIMH (°,*4). 

B ofuodasublx a-rujipuflaX THTaHa, HMeIOULMX TeKcaroHasbHytO pellierKy, 
IUHPHHa JIMHHH II.M.p. He 3aBHCHT OT COJep%KaHHA BOROposa u paBua 0,6 apcr. 
IIpu KoHWeHTpalluH Boxoposa Gombe 20 at. % AMHUA paclIMpsNacbh 3a cueT 
MOABJICHHA OoraToH BOZOposoM §-casbl; pH cozepxaHHN BOMOpoNa Ooupwe 
35 aT. % WMpHHa He MeHANacb H cocTaBaada 14 sper. Dror pesybtaT cora- 
cyeTca C JaHHbiMH padotut (°). [IpH Mano KOHWeHTpalluH BOLOpOa HaOmOJaeTca 
HeOOJIblUaA ACHMMeTPHA JIMHHH I.M.p., HCYe3alOllad C yBeJIM4YeHHeM CojepxKa- 
HHA BOOpOra. 

HsMeHeHue WHPHHE! JHHHH 1.M.p.MO3BOJIMeT MpeANOMORUTH, 4TO B a-ruy- 
puaxX aTOMbI BOJOpOMa HaXOLATCA B OBICTPOM, BEPOATHO, BPalllaTebHOM JBH- 
*KCHHH Tak Ke, KaK HW B TuapHyaxX Malwiaqua wu TaHTana. OOHapykenHaa HaMH 
B COOTBETCTBHH C TeOpeTHYeCKHMH MpescTraBseHuaMu BaomOeprena (°), acum- 


* B paspaOorTke UH H3roTOBeHHM paHouacTOTHOrO clleKkTpoMerpa yyacTBoBawa B. C. TMas- 
JlOBCKaa. 
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PeTPHA JIMHHM M.M.p., TOBOPHT B NMOJIb3sy npesnomoweHuA YGesuoze (*) o 
D3MOXKHOCTH MeTaJJIMYeCKOH CBA3H B He€KOTOPHIX ruApusax. 

B Oorarbix Bogopofom $-rufwpHyaX JMHMA T1.M.p. 3HauuTebHO pacun- 
MleTCA, TO YykKa3bIBaeT Ha YMeCHbINeHHeE NOJBHXKHOCTH MPOTOHOB, a Tak>Ke 
4 CYIIeCTBEHHOe H3MeHeHHe THMa CBA3H BOLOpOfa Cc MeTasOM. JlonoHUTeIb- 
HIM MOMTBEPXKeHHeM STOTO ChakTa MOXKET CJYRKUTb Nepexol PopMbI JMHUH 
.M.p. OT JIOPeHTIeBOH B a-rufpHfax kK rayccoBol B $-rug~puyax. 

| Ocrapiiniica Joroe BPeMA OTKPBITLIM BOMIpOC O MOSHIMAX BOJOpoOsa B Cco- 
MHeHuAX TiHe u ZrHe pemienB HacTostlee BpeMA HeliTpoHorpaduyecKkuM Me- 
Hoyom (*) qua ZrHe, KoTOpbif, Kak OKa3aslOcb, HMeeT CTPyKTypy TeTparoHaib- 
lo AepopMupoBaHHoro CaF,; aToMbl BoMOposa pacnowaraiorca B TeTpaspuue- 
KUX Nopax. Jlia TiH, noyoOubie JanHble orcytcrByror. Hamu Gblin usMepeHbr 
TOpble HW YeTBEPTbIe MOMEHTH! JIMHHU .M.p. TiH,,0s u ZrHe u conocraBJeHbI 
| BLIYHCJICHHBIMH SHAYCHHAMU BTOPbIX MOMEHTOB JIA ClyYaeB BHEAPCHHA MOVIe- 
‘YIAPHOFO BOJOpOAa B OKTAadpuyecKHe WIM TeTpadpuuecKue NOPbl, a TaKxKe 
Be OTICIbHbIX NPOTOHOB B TeTpaspuyeckue MOpPbl; MpuyeM, AIA KyOuue- 
HKOrO rHApuya TiHy,9s HCMOIb30BaHbI JaHHble, IpHBeeHHbIe B (°) LWIA MOpoL- 
op. Teoperuueckoe 3Ha¥eHHe BTOPOrO MOMEHTA II.M.p. JIA NO3HUMHM B TeTpa- 
OHAJIbHBIX Mopax pewleTKH ZrH, BHrmucaaOoch mo dopmyue: 


Ae 


a OME DEY Msi esau 
J 
| +7 DTS + 1)-3f Berg 
Hausyumee copmageHHe BBIYHMCJICHHBIX H OMbITHbIX 3HaYe€HHH BTOPbIX MO- 
MEHTOB JJIX OOOUX THAPHAOB NOyyaercsA B NpeANONOReHHU O BHEAPeHHH Mpo- 
fOHOB B TeTpadpHyeCcKHe NOPbI, YTO corsacyeTcA c WaHHbiMu (°) O cTpyKType 
VrH,. II[pemnosomwenne 0 BHeEApeHuu BOAOpOAa B OKTazIpuyecKkue UM TeTpa- 
JpHueckve NMOpbl B BUAe MOJIeKYJI MPMBOANT K OUeHb OOJIbIIOMy pacxO*KeHHIO 
@KTY BEIYHCJICHHBIMH MH 9KCMEPHMeHTAabHBIMH BeJIMYHHAMH BTOPbIX MOM€HTOB 
41, TaKHM OOpa30M, M0-BHAMMOMY, He COOTBeETCTBYeT JIeEHCTBHTeEIbHOCTH. 
Pa3IM4UNA B OTKJIOHCHHAX BbIUHCJICHHBIX HM SKCHeCPHMeHTAaJIbHbIX 3HaveHHH 
3TOPbIX MOMeHTOB Jia TiHy,0s u ZrH, (ra6n. 1) yKa3biBaeT Ha pa3IMUHbIM Xa- 
akTep CBA3H Me@xK]y MpOTOHaMH HU aTO- 
aM MeTaJlJia B STHX COeAHHEHMAX. 


Taémuna lt 


_ Xopomree copnayeHue BBIMHCJIeHHBIX Ropermaccnen|Morcrenuten 
HM KCIEPHMeHTAJIbHbIX JaHHbIX Awa ZrH, O6pasen pen eH se eae 
MO3BOJIACT MPeANOJOXRUTbL, YTO CBA3b MEXK- eper? * | momenta, apcT? 
Wy mpoTOHaMH HM WHpKOHHeM OCyLILeCTB- = 

| aie apHbIMH 3JIEKTPOHAaMH CO CKOM- TiHy 9g 23,8 35,6-+0,5 
MeHCHPOBaHHBIMH CmMHaMH, ToyeMy 4H ZrHe 45,7 14,8-+0,5 


MPOHCXOJMT KOMNeCHCalHA JIOKaJIbHBIX Mar- 

HUTHBIX Mose BONM3H AQpa. Hanporus, pa3smuuve B 33% Mexy BbIUMCJIeH- 
HOH HM 9KCHepHMeHTAaJIbHOM BeMUMHAaM M BTOPbIX MOMeHTOB TiHj,9s yKasbiBaeT 
O BO3MOXKHOCTH B3aHMOJIeEHCTBHA MAalHHTHbIX MOMCHTOB IIPOTOHOB C 3JICKT- 
poHaMu MpoBOo,MMOCTH. 

Pasimune MexKAy ruypuyaMu THTaHa MW WHPKOHHA MOSBOJIAeT NpeANOOKUTh, 
YTO B THApue WHPKOHHA MMeeTCA CBA38b, MpHOJMKaloulaicA K KOBaJIeHTHOH; 
Tora KaK B IrvufpHye THTaHa CHJIbI CBA3H MMeIOT MeTaJJIMYeCKHH XapakTep. 
TloarBep2xeHveM STOTO MpeMMOORKeHUA MOXET CJNT padora ('°) nO u3Me- 
peHHIO MapaMarHHTHOM BOCMPHUMYMBOCTH YKa3aHHbIX coequHeHHH. Kopavieut- 
Had HalpaBsieHHad cBxA3b B ZrHe NpHBOLUT K NOABJIeHHIO TeTparoHaJIbHOrO 
WCKaxKeHHA PelleTKU, a MeTaJIIMYeCKadA CBA3b B TiHy,9s JaeT Coulee CHMMeTpHY- 
Hylo KyOuyeckylo pellierky. 

VsmepeHua CABHTOB, MpOseaHHble HAM JIA yTOUHEHHA BJIMAHUA ZJIeKTPO- 
HOB IIPOBOJMMOCTH MO I.M.p., He MpHBeJIM K KOJIMYCCTBEHHBIM pe3yJIbTaTaM, 
TaK KaK BeJIMUMHa CABHTOB He mpeBbiuaeT 0,003%. 
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Bpipaxkaem OularogqapHoctb mpodeccopy 1. C. YmancKomy 3a WeHHbIe yKa 
3aHHs. 


Mockosckuit MHCTHTYT cTaJu Tloctynuso 
um. M. B. Cranuua 27 III 1959 
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7 A.P. Y6enan0 Le, Yen. xun., 7, 1692 (1938). ®R. Rundle,C. Shull,E. Wod 
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Joxrnxangn Akanemun nayrk CCCP 
1959. Tom 127, Ni 4 


PHSHYECKAA XHMHA 


Unen-koppecnonzent AH CCCP A. C. MPEABOJMTEJIEB 
K TEOPHH AJICOPBILMOHHOM BOJIHbI* 


| 3ABHCHMOCTb ME)KAY KOHUWEHTPALMEM OTXOAAWIEFO FA3A HM BPEMEHEM 
MCTOMEHHA AXCOPBEHTA 


1. B reopuu 2BwxKeHUA ra3s0B Yepes NOPUCTHIe Tea, IOMHMO ypaBHeHHsA He- 
eb eCTb elle OY€Hb BaXKHbI 3aKOH, KOTOPbIH CBA3bIBAeCT CKOPOCTb 
WIbTpalluu Cc TpawWeHTOM HanoOpHoro AaBJICHHA. OTOT 3aKOH H3BeECTeH MO Ha- 
‘BaHveM 3akouHa Jlapcu. O6o3Ha4HM CKOpocTb (PusbTpawuH uepes W. Torga qua 
WHOMepHoro culy4yad 3aKOH JlapcH MOXKHO MpescTaBUTb B Bue 


a3 Op 

Wie > Bat (1) 
AHOKUTeIb BP HasbIBaeTCA KOIOMDPAUULHEHTOM CONpOTHBAeHHSA 
(OpoO3HOrO C08. O8 3aBuCcHT OT cTpyKTypbl cmos. PacKkppiruem qbu- 
MuecKOTO cOJepxKaHHA 9TOTO KoadPuUneHTa 3aHMMaJIHCb MHOTrHe UCccJeIO- 
/aTeJIM, HawOoJlee BaxKHbIe pesyJIbTaTb! NowyueHb! CauxtepomM. B nocrpoenuu 
eOpHu aCOpOWMOHHOH BOJIHbI STHM 3aKOHOM HeJIb3A MWpeHeOperaTb. 3aKoH 
apcH BMecTe C KHHETHKOM acopOWHH B NOpHCTbIX TewlaxX JOKeH UTpaTb 
pelarolly!O pOJIb B TeOPHH afCOpOMHOHHOH BOJIHBI. . 

_ 2. O6o3Ha4uuM Yepe3 C KOHUeEHTPallulo pearupytoulero BelllecTBa B MOTOKe 
asa, WBuxXyUleroca uepes Nopucrbl aycopoent. B cumy dusnko-xuMM4eCKHX 
polleccoB 9Ta KOHUeHTpallua OyfeT M3MCHATBCH MO KaKOMY-JIHOO 3aKOHy. 
allMlleM 9TOT 3€KOH B CaMOM OOeH dope Tak: 


— 


= Safi{ Cy; (2) 


ecb uepes & O603Ha4eHa KOHCTAaHTa CKOpOCcTH peakUuH. ABgaeHue, ympaBsAemMoe 
| ane (1), uw aABJeHMe, ympaBsIaeMoe 3aKOHOM (2), OJRKHBI MpOTeKaTb CaMo- 
tormacopanHo. JlerKo JoKa3aTb, YTO TaKHe COBMELILeHHbIe Mpoleccbl MoryT Mmpo- 
peKarb (PpOHTOM, .T. e€. HATErpaJbl, OMMCHIBaIOIHe MOBeeHHe OCHOBHBIX Mapa- 
MeTPOB, Oy]yT 3aBMCeTb OT XapakTepa JBHXxKeHHA HeKOTOPOH MOBepXHOCTH 
pouta. PaccMoTpuM ofHOMepHbIi curyual. Torga PpoHTOBasA NOBepXHOCTh OyjerT 
‘IpeAcTaBIATb COO6oH mmocKocTb. Byem o603HayaTb MomO*KeHHe CPPPOHTa KOOp- 
uHatoh x. Bpejem B oOpalleHve mepeMeHHylo ¢=x/t. Ecau pont 2BwxKeTCcA 
cnn, TO 3TO OTHOIWeHHe OyeT COBNaaTb C CFO CKOPOCTHIO. 
| IIpeo6pasopaB oTHOCHTeJIbHO mepeMeHHol & dopmywibt (1) mu (2), nonyuuM 


; B dp CK Se 
Wie og trp gered (0). 


Vckm0uHB H3 3THX JBYX PaBCHCTB BpeMA, MOJyYMM 


WE de = Buf (c) dp. (3) 


| HaiijenHoe ypaBHeHHe MoKka3plBaeT, TO (pOHTOBOe MpOTeKaHHe COBMe- 
IJCHHbIX IIPOMLeccos, NOMYABAIOMAXCH 3AKOHAaM (1) u (2), Bo3MoxHO. 

3. IIpoananusupyem uacTHbllt cayyaH. B cpoux uccmefopanuax M. Kau 
mpeymonaraeT, YTO H3MeHeHHe KOHILeHTpallMM Cc MfeT NO MepBomy MopsyKy, 


OM) 
7 3axas 1983 825 


T. @. CorsacHO KHHETHYECKOMY YyPDaBHeHHtO 


Vmea 2TO B BHAY, paBeHcTBO (3) MOXKHO NepemucaTbh B BUE 
Wédc = — fac dp. (5) | 


PapencTso (5) fomKHO ObITb CHpaBeAJMBbIM pH JOOOM TeYeHHH BpPeMeHY, | 
Ce MOBaTeJIbHO, pH JIOOOM JBHXKCHHH MpOHTa, B YaCTHOCTH MPH PpaBHOMep- | 
Hom. Mmenno nocwieqHuH cayuai Mbl OyJeM MMeTb B BUY, a 3TO YCJIOBHE | 
HO3BOJIM€T HHTePPpupOBaTb ypaBHeHHe (5) MexKAy Hayayiom mpowecca u ero; 
KoHILOM. Mrax, 6yeM HMeTb: 


c | 
d 

WE lg —- = Ba (p — pa). (6) | 

. 

Smecb ubJeKc d MOKa3bIBaeT, YTO COOTBETCTBYIOUIMe BeHYMHBI Hao OpaTb 

B KOHIe TpyOnl. | 

Jina HavambHOH TOUKH Mpoecca H3 ypaBHeHHA (6) MOXKHO NOJYUMTh COOT- | 


HOIeHHe BUJa ) 


We lg —* = fa (py — pa). (7). 


Ho mpu nocrosHHol cKopocTH du JbTpaq_ 
WMH HMe€eT MeCTO paBeHCTBO | 


Po— Pa 
bie Wea ic 


(d—TonujuHa afcopOuHoHHOorO§ cuIOA), ¢ 
MOMOUbIO ~KOTOPOrO paBeHCTBO (7) MOKHO 
nepenucaTb B Buye 


c 
d ad 
foes Se Ta 
ea (7a) 
Kak HeTpyHO NOHATb, OTHOWIeHHe d/E 
CCTb BPe€MA UCTOIeHHA  afcopOuHoOHHOrO 
COX, KOTOpOe Mbl OOO3HaUHM uepe3 7 U 
BMe€CTO paBeHCTBa (7a) MOXKEM 3alMCaTb 


70 G5 120 MU, 1 het! 


a Co 


=al. 


Puc. DP. eo = 0;515%5) TT Orciona cuenyer 
co = 0,426% 
Cea lye a. (8) 
Jina MaJibix sHaveHHH TponsBeqenua a7, Kora BTOPbIMH CTemeHAMH ero 
MOXKHO MpeHeOpeub, MYTeM Pa3JiOwKeHHA NoKasaTeNbHOK CyHKUMM B pA no- 
JIyYu4HM 
Cqa=C, (1+ aT). 


KouleHTpaluA Cg COOTBETCTBYET OTXOAAMIeMy ra3sy. O6o3HauHB o6paTHoe 
SHaveHHe STOH BeJIMUHHbI Yepes Y, U3 MOC/eHerO paBeHCTBa MOJyUHM 
4 
head ceri d Pace (9) 
4, Ecam mo OCH OPAMHAaT OTKaLbIBaTb 3HAYCHHA BeNHUNHbI Y, a TO ocH 
aOclHcc BpeMA HCTOLWICHHA aCOpOMMOHHOTO CIO, TO MbI MOJIYYHM TIpsAMBIe c 
OTPHIaTeJIbHbIM TAHTeHCOM yIrvia HakJOHa. Ha puce. | B KauectBe WJILOCTpalluy 
lpHBeeHo rpactuyeckoe H300parxKeHHe IKCIEPHMeHTaJIbHbIX pe3ysibTaTos M. Kaua 
M ero COTPyAHHKOB. 
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B paoore M. Kaa npusegenbl TakxKe pesy/IbTaTbI ONbITOB, KOTOpbIe He y0- 
BJIETBOPAIOT JIMHEHHOMy 3akony. Ha 9TO yKa3biBaeT CaM aBTOp HCC/IeqOBaHHA. 
JH TOBOPHT, YTO AIA OOMbINMHCTBa HCC/IeAOBaHHBIX CJIyYaeB HMeyia MECTO yKa- 
BaHHaA (JIMHeHHaA) 8ABHCHMOCTD, OMHAKO IPH OU€Hb HH3KHX KOHICHTPallHAX OT- 
XOMAlerO asa HaOsOJaMcb OTKJOHeHHA. BowbiuiMHcTBO 9THX OTKJOHeHHE 
. Kau npiraetca oObsCHUTh OIMOKaMM XMMMYeCKOrO aHauM3a, KOTOpbIe mpH 


PbIX CJly4YaAX CJIMIIKOM SACHO 
BBICTYMaeT HeJIMHeEHHOe pacnio- 
lO*KeHHe TOUeK, MOITOMY 10- 
MIbITKY alMPpOKCHMHMPOBaTb 9TH 
(TOUKH TMpAMOM Hao cuNTaTb 
HHaCHJIbCTBeHHOH. 

Ecam mpefcTraBuTb 3TH pe- “95 45 OD: 65 MUM. 
H3YJIbTaTbI rpad*wvecku Ha m0- Ca saniae 

Te CH OL BESTEL! PUT Poe rote Peele 
MOJIYYMTCA KapTuHa, mpescTaB- 

WieHHaav Ha puce. 2. M3 pucyHKka 

BHHO, 4YTO SKCHEPHMeHTAaJIbHbIe TOUKH XOPOWO JOMKATLCA Ha MPAMbIe JIMHHH. 
lTlostomy MbI cuHTaeM, 4TO Uu3saraeMad KOHUeNWHA OesympeyHee BBbIBOIOB, 
WeaeMbIX 43 TeopHu JleHOn. 

5. B HeKOTOpbIX ClyuaAX OKHCJIEHHE OKHCH yrviepOfla COBepllaeTCA NO KuHe- 
THYUCCKOMY ypaBHeHUIO HyseBoro NMOpsAKa. Tak HalpuMep, STO HMeeT MECTO Ha 
MOBePpXHOCTH TonKaJuTa. 

YpaBueune (3) Wa peakiui HyJeBoro NOpAyKa MpuMeT BU 


WeEdc = — Bra dp. 
Orciofa nocyie MHTerpHpoBaHHA MOy4HM 
WE (ca — ¢) = Byo (Pp — Pa)- 
J\iah HavambHOrO cocTOAHHA OyJeM MMeTb 
WE (Ca — Co) = B{% (Po — Pa): 


Ecau ckopoctb dbuibTpalluH MOcTOAHHa, TO H3 HamucaHHOrO ypaBHeHHA 
cneyerT 


Calo ok, 
) IIpu MasioM 3HaveHHM MpON3BeAeHUA MYTeEM Pa3sJIOKeHHA B PAN OOpaTHOrO 
3HaveHHA Cg OYeM MMETH: 


4 1 Oe 

flonyyeHHaa opMywa TakxKe CNOCOOHAa ONMCATb HEKOTOPbIe yKasaHHble BbILUe 
pesybTaTb! onbirop M. Kata, a 3TO O3HauaeT, ITO YCJIOBHA UX NpOBeseHuA 
JauleKkO HeOCTaTOUHHI JIA PeleHHA BONpOCa O NopsAAKe peakluH, MpoTeKarloulAXx 
B TOPHCTOM ajiCcOpOlWHOHHOM Cuioe. 

TakuM 06pa30M, H3s10xKeHHbIe COOOpaxkeHHA ACHO MOKA3bIBaIOT, HaCKOJIbKO 
y3ka WM OrpaHuuena KonvenuHaA JleHOu. Bes ee ycoBeplleHCTBOBaHHA VM asibHeH- 
Wero pacWIMpeHHA ONbITOB Ha KaTaJIMTHYCCKHMM PeaKIMAMM, U3yUaeMbIMH u- 
HaMMYeCKHM CIOCOGOM, BPA JIM MpaBOMepHO eaTb 3aKJIOUeHHe O TOM HJIH 
WHOM MeXaHH3Me XHMMYeCKHX MpeBpallleHHuH. 


Tloctynusto 
30 III 1959 


WMTHPOBAHHASA / JIUTEPATYPA 


1M. Kau, Tereporenuoe okucmenve okucu yraepofa, COopH. Katanus, Katanusatoppi 
opraHnueckux peakuui, nom pez. A. A. Bananjuna u A. M. Py6unumreiina, WJ1, 1955, crp. 191. 
2A.C.Mpeaspogutenes, WAH, 127, 3 (1959). 
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Jloxaaynn AkawemMun Hayk ccCcP 
1959. Tom 127, Ne 4 


bU3HYECKAT XUMHA 


ml. A. CABHHILEB, B. E. ABEPHUEBA u B. 1. 3JIEHKO 


O MPMPOME KOHTAKTHOPO MJIABJIEHHA | 
WIEJIOUHO-FAJIOMNAHbIX KPHCTAJIJIOB 


(IIpedcmaeaeno axademuxom B. J. Kysxeyosom 8 IV 1959) 

| 

KoHTaKTHOe MlaBJIeHHe HMCHOMb3yeTCA B MpaKTHKe KaK MeTO] (U3HKO- 
XUMM4eCKOrO aHasu3a (1~*), aTaKKe KaK MeTOX NOMYYeCHHA JIEKONMAaBKUX CMvia- 
Bos (°). OcHOBHBIe 3aKOHOMePHOCTH KOHTAKTHOTO MaBJIeHHA KPHCTaJJIOB, O6- 
pa3ylOUlMX KaK 9BTEKTMYeCKHe CIIaBbl, TAK HU TBEPAble PaCTBOPbl, paCCMOTPeHb 
B pajle pador (*~°), ofHaKO MeXaHH3M M KMHeETHKa 9TOFO Mpolecca He H3YYeHBI. 
Bpiuio BbICKa3aHO mpesnouloxenne O Luppy3HoHHOU MpHpose KOHTaKTHOrO MAB: 
JICHHA KPHCTaJOB, OOJlaqalouluX HeOrpaHHyeHHOH B3aHMHOHM PaCTBOPHMOCTbK 


(7). 

Hamu mpopeqeHo peHTreHorpaduyeckoe UCcCyIeqOBaHHe CMeCeH ILeJIOUHO: 
raJlOHJHbIX COueH MPH BbICOKUX TemMepatTypax. Mcnomb30BaHa MeTOANKa HW BbI 
coKoTeMMepaTypHad PeHTTeHOBCKad KaMepa, pa3paOoTaHHble B peHTreHorpa: 
cbuyeckoH aOopaTtopuu Vucrutyta o6iel u HeopraHuyeckoH xumMuu AH CCCE 
(8). Cmecb NOpOuIKOB B TOHKOCT€HHOM KBaplleBOM KallWJIaApe HarpeBaslach JC 
3a]aHHOH TeMMepaTypbl, KOTOPad BO BpeMA PeHTreHorpadupoBaHuA COXpaHaA- 
jlaCb H@€H3MCHHOH. 

Ha je6aerpammMax cmecu nopowkosp KCl — NaCl snaotb fo 600° Ha6st0- 
JlaiOTCA JIMHHH KOMMNOHEHTOB, KOTOPble ucuesaloT mpu 635°, Kora BMeCTO HHX 
MOABJIAIOTCA JIMHHM TBepAoro pacTBopa. 

Ha peHTreHorpaMMax SBTeKTHYeCKOH cMecu coseH KCl — KJ Hu npu ofHob 
u3 TeMMlepaTyp He OOHapyxXeHO OOpas0BaHHA OMHOPOAHOTO TBEpAOrO pacTBopa 
IIpu ¢<800° sHHnMu peHtresorpaMM CMeCH COBMajlaloT C JIMHAAMH PpeHTTeHO: 
rpaMM KOMMOHeHTOB, mpu ¢>>500° HaOmomaeTca MX CMeleHHe, 4TO CBUJeTeIb 
cTByeT 00 o6pas0BaHuN TBEpAbIX pacrsopos KCl B KJ u KJ B KCl. O6napy2xexo 
YTO PEHTTeEHOrpaMMBI 9BTEKTHYECKOM CMeCH HU SBTeEKTUMYeCKOrO CcnuiaBa KC] — K, 
pH Temmepatypax or 20 go 580°, T. e. BNOTh JO TemmepaTypbI naBJeHuA 
HJCHTHYHD!; CJIEQOBaTeJIbHO, IPH HarpeBaHHH CMecH U SBTeKTMYeCKOrO cMVaBi 
B HUX MPOMCXOAAT OAHHAKOBHIe Wporecch. 

M3MeHeHHe MepHOOB PeLIeTOK CBOOOAHEIX KOMMOHCHTOB: H TEX Ke KOMMOHEH: 
oth B acs CM€CH B 3aBHCMMOCTH OT TeMMepaTypbl MPHBeLeHO Ha PHC 

w ‘2. 

IIpu Temmepatypax fo 300° nepnoger KCl u KJ B cnaaspe yBeawuuBatore: 
B OCHOBHOM 3a C¥eT TEMJOBOrO paclMpeHHA, KOTOPOe MPOHCXOLUT c OMMHAKO 
BO CKOPOCTbIO KaK y CBOOOJHBIX KOMMOHEHTOB, TaK H Y KOMMOHEHTOB B CiaB 
{u B cmecn). IIput> 300° wapsgy c TennOBBIM paciMpeHHem 3ameTHo IIpOAB 
AAeTCA NelcTBue AuphysnouHoro (akTopa, 3a cueT KoTOporo nepnog KCI B cna 
Be yBeEJIMUMBaeTCA OblcTpee, uem y cBo6o_HOrO KCI, a nepvoy KJ B cnape yMeHb 
iaetea. Iloqo6Hoe u3MeHeHHe NepHosoB KayecTBeHHO corviacyeTcH C 3aKOHO} 
Berapa 4 ropopuT 06 o6pas0BaHHN B SBTEKTHYeCKOM CMeCH NOPOUIKOB TBepABL: 
PpacTBOpOB. 

[Ipomecc Audbpy3uu mpu TeMnepatypax, 61u3kux K TeMiepatype KOHTAaKT 
HOrO IaBJIeHHA, H3y4aJIcd Ha MOHOKpHctTasax KCl — KBr, NaCl — NaBr 
KCl — KJ, HarpeTbix moposHb 40 3ajaHHol TeMNepaTypbl, a 3aTeM NpHBeeH 
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bIX B CONpuKOCcHOBeHHe. BuifepxKaB KpuCTaWIbl MpH 3aaHHOH TemMepatype 

hagmM4Hoe BPeMA, ONpPeseANIM peHTrenorpacpuyecKuM MeTOJOM OOpaTHOH CbeM- 

kw cocTaBbl, oOOpa30BaBlinecs Ha KOHTaKTUpy!oulNx NoBepxHocTax. Ha moBepx- 

ocTH Kpucrasa KCl mpu temmepatype, Ha 50° MeHbilieH, 4emM TeMmepaTypa 

KOHTaKTHOFO mviaBseHus, 3a 200 MnH. OOpasyeTca TBeEpAbIN pacTBOp COCTaBa 

0% mom. KBr + 40% mon. KCI, Ko- 

opbili coorBercTByeT TBepfomy pacrBo- @/A/ 

DY MHHHMyMa \MarpaMMbIl NWlaBKOCTH = 648 

ucrempt KC] — KBr. -Ha nopepxuo- 

Tu KBr mpu 3ToM OOpasyeTcaA TBEPIbIH 

actBop 30% mom. KCl + 70% mou. 

KBr. 644 
Bpema, TpeOyronleeca WA OO6pasoBa- 

HHA TBEPAbIX PaCTBOPOB TaKUX Xe cocta_ 


aay oo 
720 
: 656 
16 ; 
We 
G52 
708 
704. 
524 —1—__1__1__ on 
. 00 200 300 400 530 CWe 
9 200. 00 400 500 Guo t 
Puc. 1. Vismenerne Mepvona pemetkKu KJ c Puc. 2. Viamenenve nepvofa pelleTkn 
TemliepaTypoh: a — uuctpi KJ; 6 — KJ B KClc temnepatypoit: .a— yncTblit: KCI; 
cmslaBe 6 — KCl s'cnuaBe 


BOB, YMCHbIllaeTCA MO Mepe IIpHONMKeHHA TemnepaTypbI OMbiTa K TeMMepaType 
KOHTAKTHOTO IIJlaBJICHHA, MPH KOTOPOH oO6pas0BaHHe YKa3aHHbIX COCTaBOB 
MpOWCXOMUT 3a HECKOJIbKO MHHYT. 

AnaJIOrMYHble PesyJIbTaTbI NOYYeHBI ja Kpuctassion NaC] — NaBr. 

B cyryyae KOHTaKTHpOBaHHA KpHcTadjoBR KC] — KJ wa nopepxXHOcTH Kax- 
HOro u3 HUX OOpasyloTCA OrpaHWYeHHble 7BepsHe pactBopbl. B mopepxXHOCTHOM 
cnoe KCl, tommuyok 3-107% cm, npu 
550° MakcuMaJIbHOoe cojlepxKaHHe KJ co- 
cTaBuio 32 MO. %, B TO BpeMA Kak B Tenota oO6pa30BaHHuA TBePpbIX SBTCKTHK 
MOBEpXHOCTHOM csice KJ o6Hapy2xeHO 
muuib 12% KCL. Bpema]| Tenmnota 


Ta6Oanna il 


MexaHv3M KOHTaKTHOFO TmaBieHUA = mame | TETCCRME | xpante- | o6pasona- 
KPHCTaJJIOB, OOpa3yIOWHX 9BTeKTHYe- ig csac.) [Hma( ee ) 


CKue CIIJIaBbl HW TBeEPAbIe PaCTBOPBI, CXO- 


He Hasuune KOHTAKTHOTO IIJIaBJIEHHHA 
* 4 KCl — KJ no 200 180 


MOXKHO pacCMaTPHBaTb Kak JOKa3aTeb- nod 250 
CTBO CYLUeCTBOBaHHA B3AMMHOH pacTBO- 2 | KCI— K.CrO, | n0 72 450 
PHMOCTH KOMNOHEHTOB. STO MOATBepxK- \no 220 80 


JeHO ONbITaMH 110 H3MepeHHIO TeNJOTHI 
oOpa30BaHus TBepAbIX SBTeKTMYeCKUX cnaBoB KC] — KJ u KCI — K,CrQ,. 
JiuarpaMMbl niaBKOCcTH STHX KpuCTaJJIOB OnNCcaHb B (°,"°). 

Hamu JWiat u3MepeHuA TeMOTh! OOpasoBaHHA UCIOMb3OBaH MeTOR, paspa- 
OoTaHHbi uv onucannpili M. C. Veankunol (11). Onpirbl npopeyzenbl npu 25° 
Kak B MepBble, Tak M B NOCJemywllve CyTKU Noce NONyYeHHA CrVIaBoB. PesyvIb- 
TaTHl MpHBeseHp! B Tabs. |. 
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Tenora o6pa30BaHusa SBTeKTHYeCKOrO cnaBa KC] — KeCrO« pesKo yMeHb- 
luaeTCA C YBeJIMYeHHeM BPeMeHH XPaHeHMA, C/eMOBATEbHO, CIAB H3 ‘HeycToH- 
YMBOFO COCTOAHHA MepexoluT B Oomee ycTOH4MBOe C MeHbIIeH B3aMMHOM PacTBO- 
PHMOCTbIO KOMMOHCHTOB. SBTeKTUYecKHe cnaBbl KC] — KeCrO, u KC] — KJ 
pH KOMHaTHOH TeMmepaType He ABJAIOTCA aLAMTHBHOM MeXaHHyecKOH CMeCbIO 
KOMMOHeEHTOB. Orsuune TeMJOTb! OOpa3s0BaHua OT 0 TOBOpHT O HasIMUHH MOVIe- 
KYJIAPHbIX B3aHMOJelCTBUH B TBeP2OM SBTeKTHYeCKOM cilaBe, O HaJIM4HH 
B3aMMHOM PaCTBOPHMOCTH KOMMOHEHTOB. 

BpicoKoTemMnepaTypHoe PeHTTeHOBCKOe HCCiIeqOBaHve CMecei WleOUHO-ra- 
JIOMAHBIX COIeH, u3y4eHHe Audpy3suH Ha MOHOKPHCTaJaxX, KOHTAKTHPyeMbIx 
pH TemMneparypax, OM3KHX K TeMMepaType KOHTAKTHOrO MaBJIEHHA, MOKa3a- 
JM, 4TO Auddy3HOHHbIe MpoOueccbl MmpeMWiecTByIOT KOHTAKTHOMY [1JlaBJIeHHIO 
KpucTaWI0B, OOpasyr1ollux u TBepszble pactBopEl (KCl — NaCl, KCl — KBr, 
NaCl — NaBr) u sBrekruyeckue cumaBbt (KCI — KJ). 

PacTBopeHue TBepAbIX KOMMOHeHTOB MpOHCXOAUT C OOJIbUIOM CKOPOCTbIO 
pH TeMnepaTypax, OM3KHX K TeMMepaType KOHTAKTHOFO MlaBJIeHHA, H Nped- 
cTaBIAxeT COOOH MepBy!0, NOATOTOBUTebHYy!0 CTaQHIO KOHTAKTHOFO MJlaBJIeHHA 
WL€IOUHO-TraJIOMAHbIX COeMHeHHH. 


Tlocrynuso 
8 IV 1959 
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Jloraann Axangemun nayk CCCP 
1959. Tom 127, Ni 4 


PHSHYECKAAH XHMHA 


H. A, CJIOBOXOTOBA 


-BJIAAHHE HOHH3HPYFOIUMX WH3JYYEHUM HA CTPYKTYPY 
* Tk NnoJIMAMU JOB 


(I1pedcmaseaeno axademuxom B. A. Kapeunoim 8 IV 1959) 


B jaHHol padote u3y4aJiocb JelicTBue MOHM3UPYIOWIMX H3IyYeHM Ha CTpyk- 
TYpy MOMaMHOB C NOMOLM{bIO MeTO,a UHpakpacHoH cnekTpocKkonuu. Obsy- 
yeHHe MpOBOAHIOCb B BaKYYMe YCKOPeHHbIMH 32JIeEKTPOHaMM (HalipsxKeHHe 
ycKopsioulero noua Obiio0 200 KB, NVIOTHOCTb TOKa — 2,2 wa/cm”) uw y-H3uyye- 
Huem Co®, O6syuyanucb MeHKM KampoHa HM Cono/IMMepa KampoHa Cc Hel0- 
HOM (B cooTHoWeHHH | : 1). Meroquka 9KcMepHMeHTa Oblla MOApOOHO onucaHa 
B OMHOH H3 Upesbiqyuux paodor (?). 

13 cpaBHeHHuaA MHPpakpacHbIxX CMEKTPOB HeOOJIYYeHHbIX H OGJYYCHHbIX B Ba- 
KyyMe MOMaMHJOB culelyer: 

1. OOsyyeHve NOMaMHAOB MOHH3HPYIOULHMH M3JIyYeHHAMM BeeT K H3Me- 
HEHHIO KOJIMYeECTBAa METHJICHOBbIX TPyMM B MeETHJICHOBbIX WenouKaX NOMaMUIOB. 
(06 3TOM TOBOPHT YMeHbIIeHHe HMHTCHCHBHOCTH MOJIOCbI NOPOWeHHA B UHppa- 
KpaCHbIX CiekTpaxX OOJIYYeHHBIX NowHaMHoOB (puc. 1) B o6macTu 1250 cm“, 
OTHOCAIeHCA K JetopMallMOHHbIM KOJIeOaHHAM rpynnbt CH, (?). []puuem oguo- 
BPe€MeHHO C YMEHbINeCHHEM HHTCHCHBHOCTH MaKCHMYM 9STOH MOJIOCbI CMellaeTcHA 
B Ooulee JJIMHHOBOJIHOBY!0 OOJ1aCTb H KOHTYP MOJIOCbI CHJIbHO paciiupserca. 
QTO MOXKET MPOUCXOAUTh BCJIEACTBHE H3MCHEHHA UHCIa 3BEHbeEB B M€THJICHOBBIX 
WenoukaxX nmOJHMMepa B mpoecce OOslyyeHHA, HOO B OOsacTu 1290—1210 cm 
J@KAT MOMOChI MOFIOWeHHA COOTBETCTBYIOUMe KOeOaHHAM rpynn CH, B Me- 
THJICHOBbIX IeMOUKaX Pa3JIHMYHbIX MOJIMaMHAOB H MOJIOMRKeHHe STHX NOMOC B yKa- 
3aHHOH OOaCTH 3aBHCHT OT JJIMHbI STHX METHJICHOBBIX Wemouexk (°). 

2. IIpu o61yyeHuu B NOMMaMHaxX PBYTCA MeXKMOJIEKYJIAPHbIe BOJOPOAHIe 
CBASH, O 4eM CBHeTeJIbCTBYeT (puc. 2) yMeHbILeHHe B UX CIeEKTpaxX HHTCHCHBHOCTH 
nomoc 3080 u 3306 cm, cooTBeTCTBYIONULHX BaJIGHTHbIM KOJIeOaHHAM CBHAB3eK 
NH, Bk104ueHHbIM B M@XKMONEKYAAPHbIe BOMOPOAHbIe cBA3u (4), a TaKxKe OGmIee 
yMeHbINeHHe MHTCHCHBHOCTH moocbI — AyOneta B OONacTH 1550—1540 cm7} 
HM CMelleHHe MaKCHMyMa 9TOH nMosmocbl B O6slacTb 1540 cm~ (puc. 3). Komno- 
HenTa 3Toro Ay6ueta 1550 cm~! XapakTepHa WIA MeNTHAHbIX Ppynn, BKIOUeH- 
HBIX B M@XKMOJICKYJIAPHbIe BOZOposHble cBa3u, rye NH u C=O oguoro 3Bena 
MNOJHMepHOH WemOuKH HaXOAATCA B TPaHC-MOJIOKeCHHH OTHOCHTEbHO [pyr 
Apyra (°). 

3. Hapsaly c pa3pbIBOM MeXKMOJICKYJIAPHBIX BOJOPOMHbIX CBA3eH B MOJIE- 
aMujax pu o6s1yseHuN OOpa3yIOTCA BHYTPHMOJIeKYJIAPHble BOJOPOAHbIe CBA3H, 
T. @. pacraHytaa 8-cbopMa nosMaMHJOB, AIA KOTOPOH XapakTepHbl MexKMoseKy- 
AAPHbIeE BOJOPOAHbIe CBA3H, MO BIMAHHEM H3/YYeHHA WpeBpalllaeTcA B CBep- 
HyTy10 G-bopMy, KOTOPOM MIpHCyWlM BHYTPHMOJIeKYJAPHble BOJOPOAHbIe CBASH. 
Oro nosrBep*Kaerca TeM, YTO B OOACTH YaCTOT BaJICHTHBIX KOseOaHHH KapOo- 
HHJIbHOM PpylMbl, HaOIOLaeTCA CMellleHHe MAKCHMyMa IIOJIOCHI NOTIOWEHHA pH 
1638 cm~! B cneKTpe Heo6.1y4eHHOrTO MOMaMusa, B OOacTb 1650 cm B cneKTpe 
o61y4eHHOrO nosHaMufa (puc. 3). IlonomwxeHue MakcuMyMa STON Movocbl mpH 
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1638 cm~! xapakTepHo via B-(OpMEl, a IPH 1650 cm~! Avis a@-COpMb! MoIMMepa, 
6 5 

a Tipu o6ayyenun, KaK HW OPH MaBJIeHHH NOMaMHAbI MepexOAAT B amopt- 
Hoe cocrosHue. KaptuHa H3MeHeHHA chekTpa NoJMaMufa MPH o6y4eHHH oe 
moxoxKa Ha KapTHHY H3MeHeHHA CleKTpa NOMMaMHja TPH TulaBJeHuM (puc. . 3) 
B o6nactu 3300—3000 cm! u B oOmacTH 1650—1540 cm™. O6 sTOM cBHLe- 
TEMILCTBYeT TAKKE HCUCSHOBEHHE MOMOCHI KPUCTAJWJIMYHOCTH (7?) npu 936 cm™, 
KOTOpad B TOXKe BPeMA XapakTepHa JIA MeXKMOJIEKYJIAPHDIX BOJOPOJHBIX. 


cBaseH. 


1800 1600 1400 1200 1000 600 cm 


\ @ 1280 aie ane 
60\-\ ‘s 


/iponyckanile ———— 
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Puc, 1. Uncpakpacuble ciekTpbl fM1eHOK COMOMMepa KallpoHa C HeiisO- 
Hom (d = 10 pw): a — HeoOyyeHHad MuleHKa; 6 — MuleHKa, oOyueHHaA 
YCKOPeHHBIMH 9JIeKTpOHaMH B BaKyyMe B TeveHHe 2 uac. 


MoxHOo JyMaTb, YTO NOTEPA KPHCTAaJJIMYHOCTH MOMmepoB Mpu oOyYeHHH 
BbI3bIBAeTCA He TOJIbKO OOpasOBaHHeM NepeKPeCTHbIX CBAZ€H MeKTY WenAMH, 
HO WH 3aKPy4HBaHHeM MOJIMMeEPHBIX Lene mpH oOyyeHHH, Cc OOpa3s0BaHHeM 
wukso0s. IlommaMuybl KaK pa3 ABJIAIOTCH TaKHM MPHMepOM: MpH oOmyyeHUuH 
MOJIeKYJISIPHble WeNH HX CBePTHIBaIOTCA C OOpa3s0BaHHeM WHKJIOB, 3aMKHYTHIX 
BOJOPOAHBIMH CBA3AMH. OOpa30BaHve WHKJOB Mpu OOyYeHHH Hapsyy c amopdu- 
3allHeH MOMMMepa HaOJiOJalOCcb HaMH TakxKe B Tedpone (2). 

IlomMaMugbl Tak Ke, KaK MW MOMMSTHEH, 3alliMBaloTCA mpH OOmyyeHHU (*) 
HW IPH 9TOM OCHOBHY!0 Maccy MpOAyYKTOB rasoBbieseHHA Takoro nNoMaMusa, 
KaK NepJIOH, COc1aBuIAeT BOROPON (56%) (8). Dro RaeT OCHOBaHHE MpeANOMORKUTh, 
YuTO Me€XaHH3M, KOTOPbIM MpHBJIeKaJiCd MHOTHMH aBTopamu (°) aA O6bACHE- 
HHA CIUMBaHHA MOJMSTHIIeHa Tp OOJIyYeHHH, MOXKHO NPHMEHHTb U WIA OODAC- 
He€HHA MpOlleccoB, HAyIMX B NOWMaMuaXx, T. e€. Ip OOyYeHHH NOMaMHOB 
MOXKeET MPOHCXOAUTb paspbiB cBa3eH CH: 


RNHCH, — CHe ~ CHa. CHa — CHCsCOR* sane 
—~~— RNHCH, — CH — CH, — CH, — CH, — COR + H. (4) 


O6pa30BaBlIHiicA NpH 9TOM ATOM BOAOPOa MOXET OTHATH elle OXHH aTOM BOIO- 
pofla y coceqHel MeTuJleHOBOH rpynnbl wiv y Apyroli MeTHmeHOBOl wWenouKK. 
B pesyibrate STOO BBIeIAeTCA MOJIeEKYAAPHBI BOOpox, OOpasyerca Bol- 
Had CBASb WIM Ke MPH PeKOMOMHALHA ABYX MOMyyalOUlHXCA CBOOOAHIX palu- 
KaJIOB Y PaSHbIX ME€THJICHOBbIX WenoueK MexKTY HAMA OOpasyeTcs CIMBKa. 
OTOT IIPOlecc, B CBOIO OePeb, TOKE BECTH K H3MCHEHHIO JJIMHbI METHJICHOBLIX 
ienoueK, YTO MH HaOQvlOJalOcb HaMH MO HH*pakpacHbIM cneKTpaM OOu1yYeHHBIX 
NOJIHaMHOB. 
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{ Cnelyer 3aMeTHTb, YTO B MOJMHITHeHe Mpu OOyYeHHU OOpasylOTCHA TpaHc- 
WJIeHOBbIe ABOMHbIe CBA3H (7°), H UX HasIMUMIO B CHeKTpe OGOJIYYeHHOFO NOJIH- 
leHa COOTBeETCTByeT mOuoca B OGsacTu 964 cm7!. B cmexTpax OOuly4eHHbIXx 


WaMHOB B STOM OOMAaCTH TakxKe MOABMAeTCA 0- 
ica MOTIOWIeGHHA; OfHAKO OTHeECeHHe ee K HaJIMUHIO 
NOHMHBIX CBA3CH He MOXET ObITb CeMaHO Cc TOH *%e 
HEPCHHOCTHIO, KaK JIA MOJIMSTHJIeHa, HOO B CneKTpax 
WJIMaMHOB B STOHM xe OOACTH HMeIOTCA MOJOCHI, 


Wpakrepu3ylollMe HamM4uNe [pyrux cTrpyKTYpHBIX 


jymm B MOJIeKyJlaxX mNomwMaMuyoB (°). 
Kak noxka3au Tlerpos u Kapnos (8), usyuaa ra3o- 
HIJeeHHe MOMMMepoB pH oOyYeHHH, MOmMaMUsbI 


uMepHO B 3 pa3a Oovlee CTOHKU K JeHCTBHIO HOHU- 
HPYyI0ulHx H3JIyueHHH, 
HOMKH 4YeM NOMMCTHpO. CToKOCTb 


i nNOWHuCTHpoOa 
HbACHACTCH HaMuUHeM B eFO MOJIeKye CeHHJIbHbIX 
bre. Brome BepOATHO, TO OOJIbIaA CTOHKOCTb 
bavamujos 110 CPaBHeHHIO C HOJIMSTHJIEHOM 110 OT- 


SOIUECHHIO K HOHH3SHPYIOULWM H3JIyYeHHAM 0693aHa Ha- 


uc. 2. Mucbpaxpacuble ceKTpbI MIeHOK COMOMMMepa KalipoHa c 
jefimonom (d= 5y): 1 — HeoO1yuenHaa nmeHka mpu 20°; 2 — 
o6myueHHad MieHKa mpu 250° (pacnaBmeHHaa), 3 — nmenKa, 


u€M MOJTHSTHJICH HM MeHee , 


/ponychanue ———>— 


3306 
—=— 3060 
IG 
Gs 


5500 


3000 cu 


JIyueHHad YCKOPeHHBIMM 2JIeKTPOHaMH B BakyyMe B TeyeHHe 
4 uac. npn 20° 


WUHIO BOJOPOAHHIX CBA3€H B HUX H, B YaCTHOCTH, OOpa30BaHUlO B NOJMaMUyax 
pu o6y4eHuN cTaOHJIbHBIX WHKJIOB, 3aMKHYTHIX BOJOpOLHbIMU cBA3aMH. Ilo 


BOJOPOJXHBIM CBA3HM MOET IIPOUCXO- 
AMT MUrpaluA SHEprUuN MH Mocueay- 


Tlepexog 8-cbopmbr Ba-opmy pH 
OOJIy4eHHM HHTepeceH B cBeTe TOTO, 
4TO MHOrHe CBOMCTBa CHHTETHYECKUX 
HM MpMpOAHbIX NOMAaMUOB, NO/MNen- 
THOB, O€JIKOB, ONpeeIAIOTCA TEM, B 
Kako (opme, ausu 8, Haxog_uTca 
WanHoe sBelllecTBo, Tak c a-cdbopmon 
3aKPYyYeHHOCTh 


% 700 __ 1600 700 1600 om? 
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uc. 3. Vucbpakpacuble CieKTpbI MJIeHOK como- 
IMMepa KallpoHa C HeHJIOHOM: @—eHOK (d = 
=5 un): 1 — neoOnyuexHon, 2 — oOmyueHHo 
YCKOPCHHBIMH 3JIeKTpOHAaMH B BaKyyMe B Te- 
6 — HeoOulyueHHOH TeHKH 
(d= 3): 1 — npn 20°, 2— npn 250° (pac- 


weHHe 4 yac.; 


nwlaBsIeHHas) 


WepcTAHOrO BOJIOKHa HM HeKOTOpBIe 
Apyrne ero cpolictsa (4). Buomornye- 
CKad AaKTHBHOCTb TaKOrO MpHpOAHOrO 
NOMMNeNTHAa Kak rpaMuuyHH, oye- 
BUHO, CBA3aHa Cc ero ciupaseBuy- 
HOH a-KoHdurypaiueh (27). B To xe 
BPeMA HaJIMYHeM Me2KMOJIEKYJIAP HbIX 
BOJOPOMHBIX CBA3eH B OemKaxX Ompe- 
Te@AIOTCA BeCbMa BaxKHble (PyHKUHH 
X%KM3HH OpraHH3ma (7%). Bo3moxkuo, 
uTO OOHAapyKeHHbIi HaMHM NMepexoy 
MOJIMaMHOB u3 B-cbopMbI B a-cdbopmy 
ABNACTCA OJHON U3 NPHUMH Hapyle- 


THA HOPMaJIbHOU MKU3HEMCATEJIBHOCTH OPraHH3Ma NO JleicTBHeM MOHHWSUpy- 


OUlMX u3syueHHi. 
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Buipaxkalo rryOoky10 6laroqapHocTb akagemuky B."A. Kapruuy 3a o6cy 
JleHHe MOJIYYeHHBIX Pe3yJIbTaTOB WH WeHHBIe COBeTHI. 
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HayuHo-HcceqopaTembCKult Tlocrynusa 
(PH3HKO-XHMHUeCKH MHCTHTyT uM. JI. A. Kapmosa 8 IV 1959 
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PH3SHYECKAA XHMHA 


HM. Il. TBEPJOBCKHH, XK. JI. BEPT u 10. Jl. KOHAPALIEB 


AUCHEPCHbIX CHJIABOB Pd—Au WM Pd—Cu 
(ITpedcmaeneno axademuxom A. H. ®pymkunoim 18 IV 1959) 


PentreHorpaduyeckoe uccieqoBaHve CHCTeM MeTaJI — BOZOpoR GSombutel 
HaCTbIO MPOBOAHTCA Ha KOMMAKTHBIX OOpa3llaX MO OKOHYAHHM TOrO HIM MHOTO 
pH3HKO-XHMHYeCKOrO Tpolecca, MPHBOAAMero K paCTBOPeHHIO Ta3a B u3y4ae- 
moM oObektTe. HenocpegcTBeHHO CbeMKa mpou3Bo_uTca wH60 B aTMocdepe Hp, 
11MOO TIpH OOBIMHIX YCJIOBHAX, B MpeMMOMORKeHHU, YTO CKOPOCTH Jera3zallHu He- 
peluKa. Bmecte c TeM H3y4eHHe JMCNepCHbIX CMaBOB 
ianiaqua ¢C HuKeJeM, cepeOpom u megpio (1,7), moury- 
MeHHbIX COBMCCTHBIM 9/I@KTPONHTMYeCKHM Oca%KeHNeM, 
f1OKasaN0, 4TO, CyA MO MepHomy pelllerKH, OOpasi{bl B 
\pesyJIbTaTe HeH30eKHOM CyWIKH MOJIHOCTbIO TepAIOT MO- 
j/TIOWEHHbIM BOLOpoL. 
_ Hamepenua nmapaMerpoB mouApu3yeMbIxX 93J1eEKTPOJOB 
\PaHblile He MpOBOAMIOCb, XOTA MCMOb30BaHHe MeTa\I- 
la B KayecTBe KaTOJa 3JIEKTPOJIMTHYeCKOH AYeHKU 103- 
IBOJIH€T PAaCTBOPHTb B HEM ropa3yoO Oobliee KOMMYeECTBO 
IBOOpOMa, YeM MPH HaCbIULeHuM U3 ra3z0Bol daspl (°). To- 
HOOHI€ OMbITHI, MOMHMMO CaMOCTOATeJIbHOrO MHTepeca, 
MO3BOJIAIOT IPOBePUTb HEKOTOPble MpeMOsO*KeHHA O 3a- 
IBMCHMOCTH MepeHalpxAKeHHA BbINeeHHA BOROPOZa OT 
‘Me@xKaTOMHOTO paccrosHus (+,°). ‘ 
_ B xkauectBe oObeKTa HCCIeqOBaHHA OblwIn BbIOPaHbl Pe cniee arena 
OuHapHble AucnepcHble CiWaBbl MaWlauA C B30NOTOMH xaron: §— anon; 4— 
MebIO, PacTBOPAOMue BOLOPOA B JOBOJIbHO WHPOKOM mpobKa; 5—nomatuse- 
‘wuTepBase coctapos (°%,”). Jia yqaneHua Bogoposa, pac- HoBas nieHka, 6—9eK- 
‘TBOPAIOMWeroca B CiwaBe B Mpolecce ero 93JIeCKTPOJIMTH- ppeee 
YeCKOFO OCaKCHHA, OOPa3bI AHOAHO MOJIAPH3OBaNHCb AO BbIJeeCHHA MepBbIxX 
M1Yy3bIPbKOB KucOposa. 

[la CbeMKu Oblia H3FOTOBJeHa ClelMasbHad AueliKa u3 MvleKcursaca. Cxema 
ee mOKa3aHa Ha puc. l. 


° ° e 4 8 
UactuuHo MOKPHITHIN JIAaKOM IIJIAaTHHOBbIN KATO, 3aHHMarOuULHH ™ “zy AWEUKH 


M10 INMpHHe, 2%KecTKO KpenuvJicA MOCpeACTBOM pe3HHOBOM MmpoOKH uM ynopa Ha 
que cocya. B 3ano0HeHHOH aueHKe Mexy ee nepeqHeH cTeHKOM — MOMMSTHIE- 
HOBO MeHKOH TOMMHHOK 30 pW — u 3/IEKTPOJOM HaxXOMJICA TOHKHH COM JJeK- 
TpOuJHTAa. 

CbemMKa Wpou3sBoqusacb Ha Audpaktometpe YPC-50-H, nospomsioujem npH 
HajexKaulei 10cTHpoBke 6e3 Tpyfa NOy4aTb 3HaYeHHA NMepHOOB pellleTKU 
¢ Tounoctbio ~-+0,001 KX. Vcnonp30panocb Cux,— u3ulyueHHe; CKOpOCcTb 
mlepemeujenua cuerauka 0,5 rpat/mMuH, cKopocTb nepemenjenus Oymarn 600 
nu 2400 mM/yac, nocrosuHas BpemeHu 4 nu 8 ceK. Peructpallua NpoMsBosMacb 
B MHTepBasle H3MepAeMOM JIMHHM C OIMeTKOH yrvioB. HanpaBjleHHad K Audpak- 
TOMeTPY, CBOOOLHAA OT JIaka paOouaA NOBePXHOCTb KaTOJa, Ha KOTOpPy!o mpey- 
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BaPHTEJbHO 9JICKTPOJIHTHYCCKH BbICAKMBAJICA W3YYaeMbIM CIaB, 10 BO3MOAXKHO| 
CTH TOUHO COBMelaacb C POKaJIbHOM MIOCKOCTbIO TOHHOMeTpa, TaK KaK BCAKH(| 
OTKJIOHCHHA OT 9TOFO MOJO2XKCHUA, BOSMOXKHBIe Kak Ip COopKe, Tak u upH padort| 
KaTO]la, ABJIAJIMCb IPWHYHHOH OWINOOK H3MepeHHH, He CBASAHHBIX C COCTOAHHEN 
ucclelyemoro o6pasiia. Onbirbt mpopoyuaucb B 1N H,SO, npn KomHaTHON TeM: 
nepatype. Bpieaiolluecd Ha KaTOe Ny3bIPbKH BOLOpOJa, OCOOeHHO MpH OOVIb! 
WIMX MJIOTHOCTAX TOKAa, HCKaxKaJIM POPMy NHKOB PeHTTeHOrpaMMBI, NOITOMY MP 
3alNHCH MaKCHMYMOB IJIOTHOCTb TOKa YMeHblasiacb 0 10—20 ma/cm?. 
MertolukKa vu3MepeHHH mpoBepsvlacb 
Ha 2 oO6pa3iuax TlaqKoW mlaTHHbl. Co- TaOnaunat 
OpaHubie B Tau. | 3HaveHusA nepHoya Tlepvogst pemeTKH raagkKol naTHHbl BK 
peleTKH BbIMuCIeHbI 10 WHHHU 420. 
YunTbIBad, 4YTO M3MepeHHA Ha Ju- 
(ppakTomMetpe jlaloT cHCcTeMaTHUeCKyIO deste Taatuna 
omudky Ha ~3 -10~? % BcTOpoHy yMeHb- uuctaa | ‘wuCTaA 
menus (8), nouyYeHHble 3HaueHHA XOpoO- 
IO COBNaaloT Cc TaOMHYHOH BeIMYHHOK 


9 Bue ayeiKu 3, 9135 3, 91455 

3,9158, (°). B suelixe 
Ha 9JI€KTPOJHMTHYeCKH BbICAXKeCHHBIX 6e3 smeKTponura 3,914, | 3,9135 | 
AMCNepCHbIX CHaBax nojqo6uanA TOU- C 3JIEKTPOJIHTOM 3,914, 35 9133um 
HOCTb, €CTECTBEHHO, He MOIrJia ObITb TO, TOKOM 3,9145 | 3,913. 


qocturuyta. BeneqcTBHe 3HadHTeJIbHOH 

WMcnepcHOCTH MIMKH Ha peHTreHorpamMMax, ocoGeHHO y criaBpoB Pd — Cu, 
OKa3aJIHCb pa3sMbITbIMu. Kpome Toro, OMHOBPeMeHHO HaOJOJaucb JIMHMM MO]- 
JIOXKKH, YTO Ip OIM3KOM pacnomoxKeHuM MakcHMyMoB JIMHHH 111 u 200 ane 


m6 
Fd ese ae Au 200 
#100 - |" [eg 
j 160 66 
o G 
5300, 
Pd a 
3600 Sy 
i 60 
3700 ; c 
4 40 
Ss P 
S600 Cu 0 ; 
Ses, CED 
o 20 40 60 60 =Mlar% Zoe op) aT WZ. 39 kk 
(Pa) Au, Gu oS ——— 
Puc. 2. lepnogpt pewerkn ucceqyembix cucTem Puc. 3. SaBpricumocTh nyo OT Mee 
Pd—Au: /— (!°), 2—namu mannpie; Pd—Cu: aTOMHOrO paccToAHHa mpH Dp= 
3—(?), 4—naum qanHpie; Pd—Au—H; 5—unauiu =Q9ma/cm®:-a — uncTbIe MeTanubI; 6— | 
jaune, 6—(11); Pd—Cu—H: 7—unawu zanupie Pd—Au; e—Pd—Cu 


ciiaBoB u Pt npHBoyui0 K HX B3aHMHOMY cMelleHHIO. Brruncnenus IIpOH3BoO- 
AWIMCh 0 HECKOJbKHM JIMHHAM (111, 200; 311 u 222), npnuem orknonenua 
OT CpefHeH BeMYHHbI coctaBinIH 0,001—0,003 xX. 

PesybTaTbl OnpeeeHua MepHOLOB pellerKu JucrepcHEIXx cnuiaBon Pd — 
Au wu Pd—Cu nocae anoquof nomapu3auun, a TakxKe B mpolecce BbIeeHHH 
BOOpola MPM MWIOTHOCTH TOKa 9 Ma/cm®, npuBexeHb! Ha puc. 2. B nepBom cuty- 
Tae SHaveHHA A XOPOWO COBMaaloT c usMepeHusMu Ky3HenoBa (1°), nomyyueH- 
HBIMH Ha KOMIIAaKTHbIX CnviaBax Pd — Au, uw JaHHBIMH, NosyueHHBIMM Ha mnHC- 
M€pCHBIX civlaBax Pd — Cu merogoM OOpbmHbIx nopoulkKorpamM (?). Han6onee 
Peskoe YBeIMYCHHe TapaMeTpa, BbISBaHHOe BHeAPeHHeM B pellleTKy MeTasa. 
aTOMOB BOfOposa, HaOsOJanocb y namiaqua. C yBeruyenuem KOHIeHTpallun 
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ylOTa HJIM MeJM STO H3MeCHeEHHe YMeHbIIHIOCb HW CTaHOBHJIOCb He3aMeTHbIM 
tnuaBos c 65% Au u 50% Cu. PacrBopumoctb Bosoposa B yKa3aHHbIx OnHap- 
X CHCTeMaxX MlaflaeT JO HYJIA MPH HECKOJIbKO MeHbILUeM Cosep*KaHUN NMasaqua 
*); OHaKO H8MeHeHve MepHOfa pellleTKM B 3TOM OOWACTH KOHIeHTpalull, Be- 
ATHO, He IipeBbilllaeT BO3MOXKHOM TOUHOCTH 9KCMepuMeHTa. 
jj} Pasmepbl a4yeHkKH HaBOJOpOxKeHHbIX cntaBop Pd — Au c BospacTaHuem mpo- 
tHTa 301I0Ta H3MeHAIOTCH MO KPHBOH C MOJOrHM MUHUMYMOM, HallOMMHad B 3TOM 
HOWUCHHH pesybTaTE! Kprorepa u Caksoscxoro () u Posenxosana (14), nouy- 
HHBbIe pH H3syyeHHu Cucrempl Pd—Ag—H. JI na o6eux Merasmu4yeckux CHCTeM 
eeHHe BCIaB300TA HIM CepeOpa COMpoBoxKAaeTcA YBeEMYeHHeEM Pa3MepoB 
eliku. Beene Meu B CiJiaB C MasaqwveM COMpOBoxaeTcCA yMeHbIIeHHeM 
2KATOMHOTO PACCTOAHUA, a SHAYeHHE MepHONa PelETKH N11 HABOLOPOXKEHHBIX 
JIaBOB MOHOTOHHO yObIBaeT. 
M3MeHeHHe MJIOTHOCTH TOKa B YCJIOBHAX HalIMX OMbITOB MOUTH HE CKa3bIBaJIOCb 
3HaYeHHH MepwOda pelleTKu: WIA Nadiad, HampuMep, MopbmlieHue D, 
9 go 90 Ma/cm? yBenuunno napametp a or 4,034 no 4,037 KX. 
Ha puc. 3 npuBezeHbl 3HaveHHA NepeHanpaAxKeHUA BbIeeHHA BOROpofa Ha 
ucnepcHbIx ciapax Pd — Au u Pd — Cu npu De= 9 ma/cm? (14,1°) B 3aBH- 
MMOCTH OT paCCTOAHNA Mexy OuMKaHWIMMH aTOMaMH MeTaJJia. SHaueHne 
= a JIA TOUAPW3yeMbIX KaTOJOB MpOMeKyTOYHOTO coCcTaBa BbIYHCJIA- 
OCb Ha OCHOBaHHH JlaHHbIX puc. 2. B ormMune OT KPHBbIX C pe3KHM MHHHMYMOM, 
eeciun Ip COMOcTaBJIeHHU 3HaveHHH y,,;, U/l WA YHCTHIX MeTas0B (+,°), 
s CyYae U3y4YaeMBIX CMAaBOB HaGIOMaeTCA MOCTOAHCTBO BeJIMYHH Mepenanpsa- 
KeHHA MpH u3MeHeHHH J oT 2,65 no 2,85 KX. 


TocyfapcTBeHHbIM HHCTHTYT Tloctynuso 
TipHkiaqHol XHMuv 13 IV 1959 


_ UMTHPOBAHHAS JIMTEPATYPA 


i| 110°. 0. Kougzapames,HU.T Tpepxzosckun, XK. Jl. Beprt, JAH, 78, 729 
re): 270. 0. Kougzpawes, HW. Il. Tapepgzoscknuii, TAH, 99, 109 (1954). 
AEM: tie hie; MuvGrailil iso t, Cs Ri; 208,4384(1939)o 9 4 A. Veitd hei z er, J.yAm. 
hem. Soc., 71, 3634 (1949). ° H. E. Xomytos, )K®X, 24,1201 (1950). § P.A. Kap- 
opa, HI. TBepZopcku it, KOX, Ne 6 (1959). 7H. A.Mocesus, UT. T Bep- 
Hosewat, MK. JI. Bepvt, C6opx. tp. Toc. uuct. npuka. xum. mo cus. xum., B. 42 (1959). 
H. Neff, Zs. angew. Chem., 8,505 (1956). ® E. Owen, J. ITball, Phil. Mag., 16, 
606 (1933). 10 BLT, KysHenos, Vis. cekT. nwaTHHBl, 20, 5 (1947). uy, Benard, 
iJeTalbolt, G. R., 222, 493 (1946) 4@F. Kriiger, A. Sacklowski, Ann. 
Phys., 78, 72 (1925). BG, Rosenha ll, Ann. Phys., (5), 24, 297 (1935). 44 VU. A. Mo- 
feenuy, Mo Il, TeepropceKkun, K.JI. Bept, COopH. Tp. Toc. HHCT. IpHKJ. XHMe 
‘flo bus. xum., B.42 (1959). 18 P.A. Kapnosa,H.Il. TBepxospexku it, COopn. tps 
Yoc. HHCT. MpHka. XHM. No (us. xuM., B. 42 (1959). 
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Jloxnann Akagemuu Hayk CCCP 
1959. Tom 127, Ni 4 


PH3BHVECKAA SURE: | 


) 
Wy. H. YCAUEB, H. JI. KJIMMACEHKO u A. T. BATPAMAH 


O MEXAHW3ME 3JIEKTPOJIATHYECKOFO BOCCTAHOBJIEHH A 
MOHOB Mn0,’; SeO,"; ReO; IPH COBMECTHOM BbIJEJIEHHM 
Cc XPOMOM 


(I1pedcmasaeno akademuxom II. A. Pe6dundepom 13 IV 1959) 


B npegbiyqyux padorax 6blio moKa3aHo ('), YTO HEOOXOJUMBIM yCJIOBHe 
BOCCTAHOBJICHHA Ha KaTOJle IWIeCTHBaJIeHTHOrO XpOMa JO MeTaJJIa B pacTBOpe 
XPOMOBOHi KHCJIOTbI ABJIACTCA HaJIMYHe MJiCHKH Ha MOBEPXHOCTH 3/1eKTpOMa: 
9Ta IWIeHKa 3aTpyAHAeT MpOTeKaHHe COMPsAXKeHHbIX peaKUMH BOCCTAHOBJICHHA| 
IN€CTHBaJICHTHOrO XpOMa JO TpeXBaJIeHTHOTO MW PaspA HOHOB BOOposa, B pe- 
3yJIbTaTe YerO CO3aeTCAH BO3MOXKHOCTh OCAaKMeHHA MeTaJVJIMYeCKOrO XPOMa.° 

Hasmune mieHKH Ha KaTOse B Mpollecce sleKTpoocaxkeHuA XPOMa BHOCHT 
cmelupuky B 3JIeKTpOHbIN npouecc. Tak, pv BBeJeCHHH B 9JIEKTPOJINT KATHOHOB: 
Goslee JJIEKTPONOJIOXKUTEbHbIX, YEM XPOM, He yaeTCA OCaNHTb HX COBMeCTHO™ 
C XPOMOM, HECMOTPA Ha BbICOKYy!O BEJIMUHHY KaTOAHOK NoApH3salun (°). | 

MoxHO mOslaraTb, YTO BOCCTAHOBJICHHA HOHOB WIeCTHBaJIeHTHOTO XpOMa JO 
MeTaJlJia Ip HaJM4HH NpHKaTOAHOH MIeHKH MpOHCXOQHT HEMOCPeACTBEHHO H3- 
MpOAyKTOB, OOpasylolulHux mieHky. Kak OblIO MOKa3aHO pauHee (°), ua o6paso- 
BaHHA MJIeHKH HeEOOXOAHMO MpHCyTCTBHE B pacTBOpe YyXKePOAHbIX AHHOHOB.. 

Tlockolbky MvieHKa HeMpOHHMaeMa JIA KaTHOHOB HW JIA ee OOPa3s0BaHHA 
HeOOXOJHMO MpHCyTCTBHe AaHHOHOB, MOXKHO NOJaraTb, 4TO pa3psrKalollueca 
HOHbI XPOMa BXOJAT B MWI€HKY TaKXKe B BHJe AHHOHOB; Apyrue BellecTBa, KOTO— 
pble MOryT HaxXOJHTbCA B PpacTBOpe B BHC OTPHWaTeJIbHO 3apAXKECHHbIX MOHOB, 
OyAyT cnocoOcTBOBaTb OOpa30BaHHO MIeHKH HU OyAyT BOCCTaHaBJIMBaTbCA Ha 
KaTojle BMeCcTe C XPOMOM. 

Jif mpoBepKu 9TOrO MpesnosoKeHHA HaMH U3yYaOCb BOCCTaHOBJeHHe- 
pla AHHOHOB B pacCTBOpe XPOMOBOH KHCJIOTHI C JOOaBKOH CepHOl KUHCJIOTHI. 

BplOop Metala JIA CoocaxKeHHA C XPOMOM OKa3aJICAd OpaHH4eHHbIM, 
u00 H3 TeX MeTAaJJIOB, KOTOpble NO TepMOAMHAMMYCCKHM JaHHBbIM MOTyT ObITB 
BbIJeJIeHbI U3 BOJHbIX PACTBOPOB, JIMIIb HEMHOFHe MOFyT CyLLeCTBOBaTb B Xpo- 
MOBOKHCJIOH cpeye B Bue aHHOHA.OAHHM H3 TaKHX 9JIEMeHTOB ABJIACTCH Map- 
raHell, KOTOpbid Jaer HOH MnO«. OrorT HOH BOCcCTaHaBJIMBaeTCA MPH BeCbMa 
MOJIOMKUTEIbHBIX 3HAYeCHHAX MOTeHIWMala, TaK YTO B Cy4ae MpaBHJIbHOCTH 
BbICKa3aHHOFO BbIle MpeMOOKeCHHA MapraHell TOJDKeH OCaxKaTbcaA BMecTe 
¢ XpOMOM. 

IIpexme ueM NpHcTynHTb K OMMCaHMIO OMbira, cylekyeT OFOBOPHTECA, TO: 
MOCKOJIbKy OblIO HEOOXOAHMO YCTaHOBHTb JIMIIb CaM (aKT BO3MOXKHOCTH Tako- 
ro CoOcaxKeCHHA, TO KAYeCTBO OCaAKa B JaHHOM Culyyuae Hrpaslo BTOpocTeneHHyto: 
PpOJlb, HM YCJIOBHA JJeKTPOH3a BbIOMPaJIHCh Ooslee HIM MeHee MPOH3BOJIbHO. 

Mapravell BBOAWJICA B XPOMOBOKHCJbIi pacTBOp B Bue NepMaHraHaTa Ka- 
JIMA. QEKTPOIH3 NPpOBOLMICA Ip Temnepatype 20° u moTHOcTH ToKa 0,1 a/cm?. 
Bpiio OOHapyxKeHO, 4TO M3 pacTBopa, coyxepxaulero B muTpe 2 Mousa CrOs;. 
0,02 Moma H,SO, u 0,25 mons KMnO,, ocaxyaetea cnaB xpoma c MapraHileM, 
cojlepxKallu 10 JaHHbIM anasu3a 15% mMapranua u 85% xpoma. Brixog no To- 
KY IPH 9TOM MpaKTHYeCKH He MeHAJICA MO CpaBHEHHIO C pacTBOpPOM, He cosep- 
*KalluM Mapranila. Ja cpaBHeHUA SeKTPOMMsy NO-Beprasica pacTBop, cojep- 
*KallMH Mapranell He B Be aHHOHA, a B Bue ABYXBaJIeHTHOTO KaTuOHa. Kak u 
CIEHOBaIO OMKUAAaTb, B STOM CJy4ae MapraHell MpakTMYeCKH He NONaad B IeK- 
Tpoocaylok XpoMa. 
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[TakuM 0Opa30M, MpHBeeHHbIe OMIT! NOKa3bIBaIOT, YTO eCJIM MeTaJJI Ha- 
MTCA B BICKTPOJIMTe VIA XPOMMPOBaHHA B Bue AHMOHA, OH OCaxKaeTca Ha 
pyle C XPOMOM; eCJIM 2Ke OH IIpHCyTCTByeT B Bue KATHOHA, COOCaxKeHHA ero 
—POMOM He HaGOulOfaeTCA. OTO yKa3biBaeT Ha TO, YTO PaspPsAKarolllulicA HOH 
WMT B WICHKY B BHJe aHHOoHa. 

KauecTBe Apyroro oObekTa HCCyeAOBAHUA OblI HMCHOMb3OBaH HOH SeO| , 


HOpbIM MMeeT MOTeHUMa, JOCTATOUHO MOJOKUTeMbHbIM, YTOOb! BbI-eIMTLCA 
qBOAHOrO pactBopa. Ilorenuuas cucTeMbI SeO> + 4e = Se panen ++0,74 8B, 


_YTO MOXHO ObWIO O*KUaTb, YTO CeJIeH, KAK HM MapraHell, Take Oyler ocaxk- 
fbCH BMeCTe C XPOMOM Ha KaTOJe. 
‘(JWI ONbITOB HCMOMb3OBaICA CTAHapTHbI XPOMOBbIN S/IEKTPOJUT, cojep- 
mui 2,5 mon/n CrO; u 0,025 momb/ H,SOa. Cenen BBoxuvIcA B BUJe CesieHO- 
H KucaoTH! H,SeO4. Okasasiocb, YTO B.9TOM CuIyYae CeIeEH Tak»%Ke coocaxk]la- 
Ha C XpoMoM. Hanpumep, mpu KOHIeHTPallM CeJIeHOBOM KHCJIOTI B pacTBO- 
| paBHoli 0,25 Moub/i, 9€KTPOMMTHYECKHH OCaMOK, NOyYeHHbI WpH Temme- 
Hirype 20° u nmotHocTn Toka 0,50 a/em”, cozepxan 63% Cr nu 37% Se. O6mnii 
XO], NO TOKY He OTJIMYAaJICA OT BbIXOJa XPOMa B OTCYTCTBHE CeJIeHOBOM KuCIO~ 
-B pacTBope. AHaOrHUHble pe3ysJbTaTb! ObWIM NOJYYeHbI pH BBeeHHU B. 
2KTPOJIMT MeppeHata Kalua. KauecTBeHHbI aHaJIH3 MOKa3aJ B 3TOM Cuyyae- 
uimune B OCaKe PpeHHA, YTO TaKXKE NOATBEPXMLaeT BO3MOXHOCTb BOCCTAHOB- 
Ma WOHa ReO{ coBMecTHO c XpoMoM. 


Touka 3peHHA O TOM, YTO COBMECTHOE OCaxKJeHHe C XPOMOM BO3MOXKHO TOWIb-~ 
Tora, KOrla coocaxKalouluHcaA 9JIEMeHT HAXOAHTCA B XPOMOBOM 9JJIeCKTPOJIA~ 
|B Bugle aHMOHA, KPOMe OMHCaHHbIX 9KCNEPHMeHTOB NOATBepxaeTca padora- 
b Home (*) u Pogoxepca u Bypa (°) (xoTa nocnequaa Oblia mpoBeweHa B ycu0~ 
AX, OTJIMUAIONLUXCA OT OObINHO MpHMeHAeMbIX pH xXpoMupoBaHuH). ILome 
{epBbIe yaslOCb OCaQHTb CMWaB XPOMa C MOJIHOJEHOM U3 SIeKTPOMUTAa, Cosep- 
Iero XPOMOBY!0, MOJIHOeHOBy!0 MW CepHyt0 KuCIOTHI. PogaKepc u Byp nosy- 
WIM CvlaB XpOMa C BOb*paMoM U3 pacTBOpa, COJepKalllero XPOMOBbI aHruy- 
jl, BOJIb(—paMOBbI AHTUAPUA, CepHY!O KHCJIOTY HW JIMMOHHOKHCJIbIN AMMOHHUNPU 
H 8. Cnenyroulel nonbiTKol OblI0 NOYYUTb CnwlaB XpoMa c 3070TOM. M3pecruo,, 
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DHOB, NOSTOMY MOXKHO OblIO MpesnoJaraTb, YTO OHO Takxe OyeT MPOHHKAaTh. 
PPpe3 IVICHKy WM paspsAx%KaTbCAH Ha KaTOJe BMecTe c XpoMoM. OnbIT noKasau,, 
wo M3 pacTBopa, coyepxamero 2,5 Moub/a CrO;; 0,25 mMonmb/n H[AuClal u 
(025 momb/n H,SO,, na KaToye BbIenseTCH TONbKO XpoM. 3o00TO xe 
r aueKTpoocay{ke He OblIO OOHaApyxKeHo. 
- ONBITHI C 30sIOTOXJIOPHCTOBOJOPOAHOH KMCJIOTOH NOKa3biBaloT, YTO He BCe 
}HHOHBI MOryT ObITb BOCCTAHOBJICHbI COBMECTHO C xpomoM. OrcyTcTBHe 30s10Ta 
| ocamke xpoMa, MO HallleMy MHeHHIO, CBHJETeEIbCTBYeT O TOM, YTO MVIeCHKY 
(OryT OOpa3oBbiBaTb AHHOHHI He BCAKOFO pofa, a JIMIIb ONpefeeHHOrO TuMA. 
TakuM o6pa30M, H3 OMMCaHHbIX BbILIe 2KCI€PHMeEHTOB BHHO, 4YTO BMeCTe 
- XpOMOM Ha KaTOJle ocaxKal0TCA Te BeleCTBa, KOTOPbIe MPHCYTCTBYIOT B QVJIeK- 
[PONTE WIA XPOMHPOBaHHA B BHJe AHHOHOB, CNOCOOHBIX BXOJMTb B COCTAB: 
lleHKu. Te xe MeTaJJIbl, KOTOPble MPHCYTCTBYIOT B pacTBOpe B Bue KAaTHOHOB, 
SJIEKTPOJIMTHYeCKHH OCaOK XpOMa He NonMaawoT, XOTA M MOryT HMeTb Coulee 
NOJIO*KUTEbHbIM MOTeCHIMa BbIeIeHHA, YEM HEKOTOPbIe H3 yKa3aHHbIX aHHO- 
OB. Dro nNosTBepxaeT npesNosoxKeHHe, YTO Mpolecc dJIeKTpoocaxKeHHA Xpo- 
a IIPOHMCXOAUT HEMOCpeACTBEHHO M3 MpOAyKTOB, OOpasyloulNx MWIeHKy, H 4TO 
a3pAxKaloulNeCA HOHbI BXOMAT B KaTOMHYy!O MWIeHKy B BUe AaHHOHOB. 
| Uuctutyt cbusnueckoit xumun Tloctynuao 
Akamemun Hayk CCCP 13 TV 1959 
UWUMTMPOBAHHAA JIMTEPATYPA 


| 1A.T. Barpamaun, fl. H. Ycaues, Tl. HW. GepsBosa, Teopua u npaktuka 
9 JIEKTPOJMTHYECKOTO xpomuposanna, M3q. AH CCCP, LOS sent Ai Gehealspie Taree ReSaNal 
Bur. Standards, 14, 693 (1935). 3 A. T. BarpamMsu4, JM Bake Ycaues, KOX, 32, 
No 8, 1900 (1958). 4S.C. Shomie, J. Indian Chem. Soc., 34, No 5, 399 (1957). 5 D.G. 
Rogers, A. A. Bat f,.J. Electrochem. Soc., 97, Ne 2, 67 (1950). 
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Jlokxaxayn Akanemun nayrk CCCP 
1959. Tom 127, Ni 4 


®H3HTECKAA XHMH. 


B. H. WBETKOB u C. A. MATAPHK 


ONTHYECKAA AHW3OTPONNA MOJIEKYJI HSOTAKTHYECKOLO 
NOJIMCTHPOJIA:! 


(ITpedcmaeneno: axademuxom A. A. Jle6edesoim 27 III 1959) 


Jlo HacTosllero BPeMeHH pa3iHuve B CTPOCHHH H3OTAKTHYCCKHX HW aTak Hak 
CKHX MOJIMMepOB HaGJItOAasl0Cb TObKO B TBepMOl chase. OObINHO CyKeHHe O P 
ryJIAPHOCTH CTPOCHHA MOJICKYJAPHOH Wen MOMMepa JesaeTcA Ha OCHOBaHH 
JAHHBIX O eFO CMOCOOHOCTH K KpHcTaH3alHH. OfHakO TOMbKO B pa30aBJleH 
HOM pacTBOpe, H€3aBHCHMO OT TOFO, HaXOHJIOCb JIM PaCTBOPAeMOe BbICOKOMOMJIE 
KYJIAPHOe BelleCTBO B AMOP(PHOM HIM KPHCTaJIMYeCKOM COCTOAHHH, NpescTaB 
JIA€TCA BO3MOXKHbIM HEMOCpeACTBEHHOe H3YUeHHE CTeEMeHH peryJIAPHOCTH CTpoe 
HHA ero MakpoMoJlekyJ1. CraTHcTHYeCcKad TEOPHA MOJMMEPHBIX Lene NOKAa3bIBaeT 
YTO CTepeocnellHpu4HOCTh CTPOeCHHA WeNH B MPHHIUWMe MOXKeT BHAT Ha e& 
KOHHTypallHio, H3MeHAA CTeMeHb ee CBepHyTocTuH (TepMOAHHaMHyecKyi0 THO 
KocTb) (17%). OgqHako SKCMepHMeHTaJIbHble paOoThl He OOHAPYKHJIN PasJHUHs 
B pa3Mepax HM THApOAMHaMHUeCKHX CBOMCTBAX MAaKPOMOJIeKYJI H30TAKTHYeCKOT* 
WM aTakTuyeckoro MosmucTupona (+ *) wu nomumponusmena (* 1) B pacTBope. 

B nactTosujeH padoTe JeaeTtcd nNonbirKa uccuIeqOBaHUA cTepeocnenHpuy 
HOCTH MOMMepa MyTeM HCMONb30OBAHHA ONTHYeCKOH aHH30TPOMMH ero Mowe 
KYJ1 — CBOHCTBa Oolee YYBCTBHTebHOFO K CTPOCHHIO MOJIEKYJIAPHOH IWemu, He 
XKeIH e€€ Pa3sMepbEl. 

HarsaqHou wuiocTpallvel STO YyBCTBHTCIbHOCTH MOFyT CJIYKHTb, HallpH 
Mep, Pe3YJIbTATbI, NOJYYCHHbIe MPH MapaebHOM H3yYYCHHH MOJIMMeETHJIMETA: 
Kpuaara (IIMMA) u nomunapatperuunoro OyTumdenusMetakpusata ((IB®MA)— 
MOJIMMePOB, HMEIOWHX OJMHAKOBOe CTPOeHHe WenH TaBHbIX BaJIeHTHOCTeH, He 
OTJIHUAIOULHXCA CTPOCHHeEM OOKOBEIX MOJIeKYJIApHbIX rpynn. UccneqoBpanne m0 
Ka3aJl0, UTO IPH OMMHAKOBOH CTeMeHH MOJIMMepH3allH JIMHeMHbIe pasMepbI MO 
JieKyJI BTOPOrO MOMHMepa MpeBOCXOAAT pa3Mepbl MOJeKyJI NepBoro He Oomee 
yem Ha 20% (38), Torga Kak MX ONTHYeCKad AaHH30TPOMHA, COOTBETCTBEHHO 
Oobuie B 20 pa3 H HMeeT MPOTHBOMOO*KHbI 3Hak (14,1), 

B HacToauleH paOoTe mpoBeyeHO cpaBHUTebHOe H3y4eHHe ONTHYeCKO! 
AHM30TPONHH H30TAKTHYECKOLO HM ATAKTHYECKOPO NOMHCTHpoa.PeHTreHorpaMMa’ 
H30TAKTHYECKOLO NOMMCTUpOsa, OOpaOoTaHHOrO H3BECTHBIM U3 JHTepaTypbI coco 
6om(®°,"°) oOHapy2kuBaJia KpucTasMyeckoe cTpoeHue. MomekyAPHbIi Bec H30TAK 
THUYECKOFO MOJHCTHPOJa, OMpeseeHHEIM Oo cBeTOpaccesHuIo ** B TOYO, oKa 
3aicad paBHbIM 800 000. Odpasey aTaKTuyecKoro MoucTUpOsa OBI OFHOL u: 
(paki Ono0uHOrO MoNUMepa, MoyyeHHOrO MOTMMepHsaluelt Ges uAMIMAaTOp: 
IIpH KOMHaTHOH TeMMepatype. 

OnruyecKkat aHH30TpONHA MOAMMepoOB onpeyeisiacb MeTOJOM MHaMuye 
CKOrO ABOHHOTO Jy4enpesOMeHHA B pacTBOpuTete (6pomModopM), noKasaTed 
NpeIOMI€HHA KOTOPOTO cCOBMaqaeT C MOKasaTeeM MpeOMIeHHA NOoMMcTUpON: 
(n = 1,6), T. e. mpu orcyreTBuu sppexta dope (27). B stom cayyae pa3Hocri 
AByX TlaBHbIX MONAPH3yeMocTel cTraTHcTMYeCKOrO CerMeHTa MOJIeKyJIBI (o,— 
%) MOXKET ObITh HEMOCpeACTBEHHO OMpesesleHa MO XapakTepHcTHueCKUM 3Haye 
HHAM JBOHHOTO Jy4¥enpenomienua [n] u Baskoctu [y] pacrsopa (2). 


_* PentrexorpamMbl nomyueust JI. A. BomKosoli 8 naGopaTopuH npod. M.B. BompKenuiretina 
“* Hismepenua cpeTopaccesnusa pbinomHenbt B. E. ScKHHBM B Hallleli aOopaTopun. 
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|| Jina ycrpaHeHuf BOSMOXHBIX OLHOOK NpH ompemesIeCHHH KOHICHTpallul, Of- 
joppemeHHO Obl MCTOMb30BaH MeTOX mogcueta Ilerepsmua (1°), cormacHo KOTO- 
Jiomy ornomenne [n]/[y] MoxeT ObiITb 3aMeHeHO oTHOWeHHeM An/ g (4 — %). 
Ipu 9sTHx ycuIOBHAX pa3HOCTb (%,— %) MO*KeT ObITb BbIUMCIeHa NO BesIMUMHE 
(BOHHOrO JyuenpesomueHua An/ g M BASKOCTH pacTBOpa y, 6e3 onpeeIeHnA 


300 cek™" 
SS 
Puc. 1. 3aBHcHMOCTb BeMUHHBI BOH- Puc. 2. 3aBMCcHMOCTb BeIMYMHbI ZBOMHOTO Jy- 
Haoro sJTyyerpenomnenua An oT rpaqu- yempenomieHHa An OT rpaqveHTa CKOPOCTH g. 
sHTa cKkopoctH g. M3o0rakTHyeckHii M0- AtTakTuueckuii NomucTHpom B 6pomocopme. 
IMCTH PO B Opomodopme. Konuextpalnu Konyexntpauun sp 1/100 ma. 1 —0,80, 2— 
(3 r/100 ma): J — 0,69, 2 — 0,58, 3 — 0,62, 3 — 0,42, 4 — 0,32, 5 — 0,23, 6 — 0,13 


| 0,45, 4 — 0,33, 5 — 0,22, 6 — 0,12 


PO KOHIUCHTpallMn C (7%)— BA3KOCTb pacTBopuTewa). IIpHmeHumocTb MeTona 
[lerepmHa kK pacTBOpaM MOVIMCTHpoOsla B OpomMoopMe B WHpoKOH oOacTH 


KOHUEHTpauni Oblia OKasaHa B pxye pador (?°,*), 


TaoOanua i 


BaskocTb HU JBOMHOe TyUeNpeOMJeCHHe NOMHCTHPOOB ABYX THMOB 


MsoraxTuyeckulh NOMUCTUPON ATakTHuyeckult MNOJIMCTUPON 
C, Rn N, CaH- An - r An ae nN, CaH- In 
Pats EO P| eon 1" | Soar] “eI || ea” 

| Tel et ee ae Le) 21,0 0,80 0,97 | 9,0 13,5 
| 65810 0,982 6,8 19,6 0,62 O-672 pated 13,5 
: 04511 0,67 /f"5,3 20,8 0,42 0.41 | 5,4 13.6 
OE NE be cia |b 21,1 0,32 (mera AS: 14,0 
Oe Oe es 20,4 0,23 Oem where 13,2 
‘cg el gp One oad ne 20,4 0,13 On0 nel 2. Get do, 


Oco6ce BHUMaHNe OblO yJesIeHO TIpoBepKe ONTHYeCKOH UYMCTOTHI HU MOvIe- 
KyJIApHocTH pacTBopa. OrTcyTCTBHe CKOJIbKO-HHOy]{b 3aMe€THOTO KOJIMYeCTBAa 
KOJJIOMLHBIX IIpHMeceH (HepaCTBOPHMBIX KPHCTaJWIMTOB, MHALLeJI1) ObIO mokasga- 
HO U3MepeHHeM JBOMHOrO JIyYeMpevIOMeHHA B MarHHTHOM Nove (KotTron — 
Mytrou-sdpexT) w ompesedienuemM cTenenu AeNOuApHsallun HM acHMMeTpuu 
cBeTopacceAHHA pacTBopa. 
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8 3axKaz 1983 


Jina viamepeHua Bsa3KocTeH MbI TOJb30BaNCb VObIUHbIM BHCKOSHMCTPOM'y 


Kt 


Octaasbya. YHUuBepCa/bHblii JMHAMOONTHMeTp HM OMTHYeCKaA CxXeMa OMNMCAHbI 


i 
panee (22), JluHa poropa B HalleM npHOope 96 MM, IWMpHHa 3a30pa 0,86 MM 
Pa3nocTb xoJa 9lMNTHUeCcKorO KOMNeHcaTopa 5 = 0,0412, rae h = 5,5: 10° 5 cme " 

PesysbTaTbl W3MepeHHi JBOHHOTO JIyNenpeOMJIeHHA B 3aBKCHMOCTH oT | 
rpalveHTa cKOpocTn mpefcTaBseHbl Ha prc. | u 2. CootretcTBylulve 3Ha- | 
uenua An/g, NOMeULeHHbIe BO BTOPOM cTosOUe TAO. 1, nonyveHbl C yueTOM. | 
coOcTBeHHOrO BOliHOrO syYeMpesoMeHHA Opomocopma, paBHoro An/g = 
=1-10°2. XapakrepreTnueckue BeJIMYMHbI ABOHHOrO JyuenMpeJIOMJeHuA, kaa ( 
BHJHO H3 plc. 3, paBHbl AIA H3OTAKTHYeCKOrO MOVIMCTHpOWAa [n] = — 52-10 1%) 
WM JA aTaKTHYecKorO NosmucTHpona [2] = ! 
—34-10°'°, XapaxtrepucTuyeckaA = BA3—' 
KOCTb JIA O6OUX OCOpa3slLoB B Opomodopme ! 
OKa3alacb paBHol [y] = 2,6-100 ma/r-! 
TakuM o6pa30M, WIA H30TAKTHYECKOTO » 


~H0 


(02/0 4 200 400 cek* 
UA 


Puc. 3. SapucumocTb BeJIHUMHBI Puc. 4. S3aBucHMOCcTb yrIOB OpHeHTallue 


n mpu OecKoHeuHOM pa3OaBieHHH (2°)c_o OT 

: OT KOHWeHTpauHH. J — u30- Pe 

2C% /g-0 rpaaqveuta cKopocTu g. J — u3soTakTHYeCcKRit 

TaKTHHeECKHA MonucTHpon, 2 — aTaKTH- NOMHCTHPON, 2 — aTaKTHYeCKHH NOJMCTUPOI 
yecKuH NOMUCTHPON 


nomucTuposa oTHowenHe [n]/[y] = —20,0-107°, gana ataxtTayeckoro 
— [n]/[4] = —13,1-10°'°. SHavenna An/ g(y— 7), MpHBeneHHbIe B Nocuer- 
Hem cToiOue Ta6. 1, xopouwlo coBNagaloT c BeNWUHHOH [Nn] /[y]. 

BpmucnenHble Mo @opmysie padotnl ('*) BeIMUHHbIONTHYeCKOH aHH3OTPONMK 
WIA W30TAKTHYECKOFO NOMHCTHPONa (%,—a,) = —224-10°%> cm, ana ata- 
KTHYeCKOFO NOJHCTHPONAa (%, — a) = — 146-1077 cm?. Tlocaennee sHayenne 
HaXOJMTCH B YOBJIETBOPHTEJIbHOM COrJlaCHH C JaHHbIMH, NOJTYYeHHbIMN B psAse 
paoore(2 =="): 

PesyJIbTaTbI H3MepeHH] yrJIOB OpveHTalNH a MpemcTaBJeHbI Ha pune. 4, 
rye u300paxkeHa 3aBNCHMOCTb =f (g) JNA pacTBOpOB M30TaKTHYeCKOrO 
(KpuBaa /) M aTakTH4uecKoro (KpHBad 2) nowHCTUpOOB, COOoTBeTCTBYIOLaA 
ycJIOBHAM OeckOHeuHOrO pa30aBvieHna. IIpuBenenHbie rpacbuKu noKa3bIBalorT, 


UTO XapaKTepHCTHYeCKad BeIHYNHa OpHeHTalnu et =lim (7° =*) Jt 130- 
& 


c>0 
g>0 : 
TaKTHYeCKOrO o6pa3ua SHaYHTeJIbHO TpeBblljaeT ee B3HaAUeHHeE WIA aTaK- 


TuYecKoro NomueTHposa. TlpwHumMaa BO BHMMaHHe paBeHCTBO cpe,HeBA3- 
KOCTHbIX Pa3MepOB MaKpOMOJIeKyJI OO0HX OOpa3loB (xXapakTepucTuueckue 
BASKOCTH HX B Opomodopme coBnagaioT), dakT pa3siMuNA BeMUNH [y/g], 
ON€BUAHO, CJIeLyeT OOLACHHTb OoNbWeIO NOMMANCMepCHOCTbIO M30TAKTHYeCKOrO 
(HecppakUMOHHpoBaHHOrO) OOpasua (25-27), 

IIpu o6cyx2eHHH OCHOBHOTO pesysbTata pa6oTEl — daKta MpeBbIeHHA 
BeHUHHbI (,—G,) AIA H30TAKTHYECKOrO OOpasia Hay ee 3HAYeCHHeM ANA aTaK- 


THKa Oovlee 4eM B NnoJITOpa pa3a — CyleflyeT HMETb B BUHAY NPHHUMNHaJ buy! 
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§3MOMKHOCT CYyIleCTBOBaHHA ABYX (aKTOPOB, BJIMAIOWLHX Ha ONTHYECKY1O aHH- 
HITpOnvio MONeKYJAPHOM LEN NP HSMEHEHHH CTeENeHH ee CTepeopery/JAPHOCTH. 
fPPBOH MPHYHHOH, Ha KOTOPy!O yXKe YKa3biBalOCb BbIWWe, MOKET ABJATECA H 3- 
eHEHHE KOHMUTyYpaunnh OCHOBHOH MONE KYA APHOR 
fe 11H C BO3pacTaHHeM ee CTepeoperyJAPHOCTH. STO H3MCHEHHE MCKET NPH- 
\HICTH K POCTY HIM YMeCHbILEHHIO CTATHCTHYECKUX Pa3MEPOB NOJIMMePHbIX Lene 
7%), a BMecTe C 9THM H3MEHHTb HW HX ONTHYECKYIO aHH30TpONHW (**), 
| Jipyro# d@axtop, KoTopbili cneayeT yuecTb,— BO3MOXKHOe H3MCHCHHE CTeNeHH 
#MTOPMOMKEHHOCTH BpalieHHA B OOKOBBX Fpynnax MoueKy NpH 
‘Fppexofe kK cTepeoperyapHomy nomHMepy. SaTOpMO*KeHHOCTh BpallleHHA B 6O- 
PDBbIX Tpynnax, oOycoOBeHHaA B3aHMOJeHCTBHeEM NocyleqHUXx (14), MOKeT 
iP3KO BC3paCTaTb NPH Nepexose OT CHHAMOTAKTHYeECKOH CPOPMbl K U30TAKTHYe- 
)KOH, MOCKOJIbKY B NoOceqHeH paccTOAHHe Me*KAY OOKOBbIMH PafNKaaMH env 
‘HaUHTeIbHO COKpalleHo.| ~ ah 
QTO OOCTOATELCTBO, MO-BHJHMOMY, MOXKET HMETb pelilaiolllee 3HaueHHe JIA 
Neh NOHCTHPONa, AHH3OTPONHA KOTOPbIX B OCHOBHOM ONPeMesIAETCA PASHOCTbIO 
PONAPHSYeMOCTeH HW NONORKeHHeEM O€H3ONbHOFO KONbUAa. IIpH sTOM OTpHuaTenb- 
han aHH30TponHA (a;—a,) WeENH NOMHCTHPOMAa eCTb CNeACTBHe TOTO, YTO MNO- 
HKOCTH OOKOBbIX (eHHJIbHBIX TPyNn, COBeplWiaA BpalllaTeJIbHbIe KaYaHHA OKOO 
BBASH Can @arnu— Capomaruy, HMCIOT MPCHMYLULECTBEHHOe HaNpaBJeHHe, HOPMAaJib- 
poe K LENH PlaBHbIX BaJIeHTHOCTeH. TOPMOKEHKE STHX BPallaTeNbHbIX KavaHul 
pH nepexoge OT aTaKTHYECKOM K H3OTAKTHYECKONM CTPyKType, OYEBHAHO, NONK- 
HO YBeEMHUMBaTb OTPHUATebHYy!0 AHM3OTPONHIO Lenk, 4YTO UH Obwlo COHapyxKeHO 
HallMMM OMbiTaMH. 
| B Kako Mepe Ha6soqaemMaaA HAMM 3aKOHOMEPHOCThb ABMIAeTCA OOeH ANA 
HONMMepOB Aipyroro cTpoeHua (HanpuMep, He COMePXAaWHX OeH3ONbHbIX KONE 
| OOKOBbIX Tpynnax) B HaCTOAMMee BPEMA MOXKET PELUHTH JMMWIb PAA JaJibHe TWUX 
aKCNePHMEHTOB. 
H3noxKeHHad 3fecb paOoTa NoKa3bIBaeT, YTO, NO Kpalineh Mepe, AIA NOMMMe- 
)OB HCCJIeOBaHHOFO HaMH THNa JMHAaMMYeCKOe MBOHHOe MyYenpenomMseHHe 
Morxer ObITbh HCNOMb3OBAHO KaK ME€TOA KOMHYECTECHHOH XapakTePHCTHKH. CTe- 
IMCHH HX CTepeoperyAPHOCTH. 
|} ABTopbl nob3yoTCA CyuaeM BbIPa3sHTb OnaromapHocTb JI. A. Bonkosoli 
B. E. Scknuy 3a nomomb B paGote, O. M. Wr6akopoh 3a nonesHble COReTHI 
lip Npurotopnenun pactBopos u O. B. Iltnupiny 3a unTepecnylo AHCKYCCHWO. 
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VucTuTyT BbICOKOMOJeKYNAPHbIX CoeMMHeEHHH Noctyn yo 
Axazemun HayK CCCP 20° WT 4959 
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TFEOAODH f 
_—_——— 


P. T. TPALLMAHOBA 


MOPCKHE OTJIO)KKREHUA TYPHEHMCKOLO APYCA 
B TOPHOM AJITAE 


(IIpedcmaeaexo axademuxom A. A. Tpodumyxom 19 II 1959) 


Jlerom 1957 r. npw mpoBeseHuu TeMaTHYecKux paOoT no crpaTurpaduu ne 
Bona TopHoro Antasd aBTopoM Opi moceujeH pation c. YUepemmanku B Cepep: 
Hom Anrtae, rye B 1948 r. [. A. Kypranos co6paa dayny Opaxuonogl, onpesede: 
Hua KOTOpOH BrepBble Aa Topnoro Antas anu cbameu (7). | 

@MaMeHCKHe OTOXKEHHA 3asleraloT 3,eCb TPaHCcrpeCCHBHO Ha HH2KHEM JeBOHE 
MW OOpasyioT CHHKIMHaMbHy1o ckayKy. IIpu cocraBleHun pa3pesa “epeMuaH: 
CKO CHHKJIMHAJIM B MOposax, JlexKalllUX BbILe rOpH30HTa C (aMeHCKHMH Opa xno: 
nogamu, A. MW. Haymenxo (TomMckuit rocyapcTBeHHbIM yHHBepcuTer) Obwia Halt 
lena eile ona cbayHa. CocTaB nocelHel (0 ompeleeHHAM aBTOpa) CBUeTeMb: 
CTBYeT O TOM, 4TO BEPXHAA NOJIOBHHA YEPEMUAHCKOFO pa3spesa ClO*KeHa TYPHeH: 
CKHMM MOpCKUMH OCadKaMH, HaJiM4He KoTopHIxX B TopHom Aurae fo HacTosnuterc 
BpeMeHH HHTe He PUKCHpOBaJOCD. 

Paspe3 “vepeMIUaHCKOH CHHKJIMHAJIM B JIEBOM HM MpaBoM OopTax k104a Dua: 
petosa, m0 JaHHbim A. 1. Haymenko u aBTopa, mpecTaBaeTca B Celyroulen 
Bue (CHH3y Bepx): 

1. KouraoMepaT MeJuIKOraJleuHbI, KpaCHbIH, C TraJibKOM CepbIX KBaPLLMTOB 
JIMJIOBO-CepbIX NMeCUaHHKOB, KPaCHbIX aJICBPOJIMTOB HM TIMHHCTHIX Clauues. Le 
MeHT PJIMHUCTHIN, KpaCHbili LHESGGA MEST, - . MouyHoctp 5 vx 

2. [lepectanBaroulMeca mecdaHuKH, OopoBble, C MpoMMacTKOM GesbIxX KBap 
Il€BbIX KOHTJIOMePpaTOB, TIMHHCTHhle ClAHUbI KPaCHble, MepreJIMCTHIe CaHIbl Ke 
TOBATO-CEPBIC... 26 24.0; OD: Thies dps Recetas dup teak he ie ecieesenlalolnde NCO TEIITG) ne man 

3. [lecuaHukH H3BeCTKOBHCTHIe, Cepble HW CBeTJIO-cepble, C MPOCMOAMH asleB 
POJIMTOB %Ke/ITOBATO- MH TaGayHo-cepblx. B Bepxax NauKH B PpA3HO-CepoM CHVJIbHC 
M3BeECTKOBMCTOM MecuaHuke IIpucyTcrByer (bayHa Opaxuonog: Plicatifera prae 
longa (Sow.), Cyrtospirifer archiaci (Vern.), C. verneuili (Murch.), C. tscher 
nyschewi Khalf., C. sibiricus (Leb.), C. cf. sulcifer (Hall et Cl.), C. insulcife 
Vas. var. sphaeroidea Nal .......... 3 ¢ . = Momnocrts 200 1 

4. Vi3pecTHak meCuaHHCTbIh TeMHO-ceppli ... ... . . Momtnoctp 30 1 

5. [lecuanuku U3BeCTKOBHCTbIe TEMHO- HM YepHO-cepble Cc cbayHoli MImaHO! 
M KPHHOWJe moxoH coxpanHHoctu. ToHKMM Mpocow TeMHO-ceporo 43BeCT 
HARA ye eee a oh te ed SR eh 098 dR aie Ot as Moligioca aac umn 

6. [lecuanuku u3BecTKoBUcTble, Cepble M CBeTMO-Cepnle, c dbayHoli Opaxuo 
nog: Schuchertella tomskiensis Jan., Dictyoclostus cf. burlingtonensis (Hall) 
Pustula cf. pustulosiformis (Rot.), Neospirifer cf. derZavini Jan., Spirifer e: 
gr. tornacensis Kon., Sp. cf. kasachstanensisSim .. . . . Momnocrs 1701 

7. Vspecruak necuaHucTpli, YepHo-cepbit, c daysol Opaxuononz: Schu 
chertella tomskiensis Jan., Pustula pustulosa (Phill.), Spirifer ex gr. tornacen 
sis Kon., Sp. cf. ussiensis Tolm., Sp. cf. kasachstanensis Sim., Syringothyri 


cf. hannibalensis (Sw.), Athyris sp... .... =... . . -Moutnocts 20 1 
8. Wspecruak mecuanuctbii, TpAsHO-cepbili, c tayHoi Opaxuonog (Plica 
tifera cl. hyperborea (Nabe oy ay a AAG Grin see 


9. TlecuaHuku M3BeCTKOBUCTHIe CepEie, IWIOTHBIe, C 6elHOTi (bayHoH Opaxuc 
MOA, MIUaHOK, KPHHOHJeH MIOXOM coxpaHHocru . .. . Mounocth 70 | 
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10. Wspecrnak ceppili, dayHa Kopasmos (Caninia cylindrica (Sc.)) .. . 
a being st aly eae Ee NY Mette 1B, SM 
ie ‘Cra nus MeprelMcTple Cepple . . . 2... ee. Mounoctb 15 m 
|| 12. WapecrHak necuanucrTpili, vepHpili, c Gennoit cpayHoH MUaHOK M KPHHOH- 
eu SRG OMOEA, OMI ee en Nae Ler) OLEHOCES eho wae 
13, “Mopectiak TEMHO-CepbhIH CpeqHeEKpUCTaIMGecKHH, 6e3 PayHbI . .. . 
| a BET AS IDR EO Se, IE OE ROM MOCT Beco. it 
Ilo NOBOy MpuBeeHHoro paspesa jomKHa ObITh CyeqyoulaA OFoBopKa: 
“}iBULY CHJIbHOM 3aePpHOBAHHOCTH MOLLHOCTH TOPH3OHTOB HM MaveK alwoTca MpH- 
fjavxenxo; no stoi xe npwunne (ayHa OpaxnonosoBElx ropu3s0HToB 6—8 moruia 
bITb B HEKOTOPOH CTeMeHH IepeMelaHHO, TAK KaK COOMPasacb OHA YaCTHUHO 
13 CBaJIOB. 
AnasM3HpyaA CNHCKH (ayHbl OTJeJbHbIX TOPH3OHTOB paspe3sa, BUZMM, 4TO 
B WeCuaHHKax TOpH3o0HTa 3 NpHCyTCTByeT BepXHecbaMeHCKHi KOMMeKC Opaxuo- 
ih COCTABJICHHbIN B OCHOBHOM BHJlaMu, pacnpocTpaHeHHbiMu B EsBponelicKol 
acta CCCP u B Ky3HelKoM Oacceline. Onnako Bus Cyrtospirifer sulcifer 
(H. et Cl.) uC. insulcifer Vas. var sphaeroidea Nal. c6mmxxatoT JaHHy10 dayHy 
OAHOBO3pacTHbIMH dayHamu LOro-Boctounoro Autas u Kasaxcrana (*). Mnte- 
|peCHO OTMETHTh, KCTAaTH, 4TO Cyrtospirifer sibiricus (Leb.) y Hac Tak xe, KaK U 
4B SamaHOM | AHb- lane, HaXOJNTCA B COCTaBe JeEOHCKON cayHbl (°). U3yuenne 
dBHYTPCHHETO CTPOCHHA HallMxX npeAcTaBuTeel Ha3BaHHOTO BJA noKasaJio 
‘Pixanvune y HHX JeIbTHPHaIbHOM NNacTHHKH. 
| @Mayxa ropu3onTos 6, 7 nu 8 aABAeTCH 4YeTKO TyPHelcKO M MO cocTaBy npH- 
}iMepro CooTBeTCTByeT (hayHe TaliJoHCKOH CnocTpaTurpaduyeckon 30HbI Ky3uell- 
‘}}cxoro Gaccelina (no A. II. Potato). Ilpucyrcrpyicuime 3fecb eBponeickue u Ka- 
3aXCTAHCKHe BHbI B CBOHX MPOBHHUHAX 3aHMMAIOT B OCULEM TakOe Ke CTpaTH- 
'Ppadbvyeckoe NooxweHve B Mpefeax Cpe2HHbI H BCpXOB TYPHEHCKOTO Apyca. 

Ilo reorpaduyeckomy Tuny paccmoTpeHHaa (hayHa GuxKe BCero CTOUT K (fay- 
HaM COOTBETCTBYKULero Bospacta Ky3HeuKoro u TopsoscKoro G€acceHHoB u 
Koapipanb-Tomckon cKlaquaton o6nacTu. Ho mpucytTcTBve OpHrHHaJbHOrO Bua 
| Spirifer cf. kasachstanensis Sim. mpeanonaraeT cylecTEOBaHve CBA3YIOWMX 
nyteli Mexy TypHeHcKuMu MopsMu CerepHoro Autas uv Kasgaxctana. 

H3102%KeHHBIe HOBbIC JAHHbIe NOSBOMAICT CileJlaTb HEKOTOPbIe MpelBapuTedb- 
HbI€ BbIEOJH!: 

1. B cepeppow uactu Anyticxo-Uyilickoro nporn6a Ha NpoTAKeHHH KOH 
| PaMeHCKOrO U HaYaJla TYPHEHCKOTO BeKOB CYMLECTEOBAaJI MOPCKOH CacceHH, HMeB- 
WH MpAMbIe CBA3SH C MOPAMH, PaCNOJIOHKeHHbIMU CeBepHee, CeEBEPO-BOCTOUHEE 
uM ceBepo-3sanafHee. IlporaxxeHHOCTb sToro GacceiHa no BcemMy Anylicxo-Uyi- 
CKOMy Mporn6y HM CBA3b ero C MOPAMH 10ra H 1ro-sanaja A CamMeHcKoro Bpe- 
_Me€HH BeCbMa BepOATHA, WIA TypHelicKoroO — HesACHa. 

2. Tlepexoy, eBoHCKHX OTIOXKeHUH B KapCoHOBble IA STOM YacTH AnylicKo- 
Uyiickoro CHHKJIMHOpHA HempeppiBeH. Tpanully mMexky CHCTeMaMH BO3MO2KHO 
HPOBeCTH TOJIbKO NO CMeHEe (bayHbl — B KpoBJe CloeB, CoraTbIx WupTocnupude- 
paMu. . 

3. Uepemmanuckas cputa Topxoro Auras, JaTHpoBaHHas B yHuHllM poBaH- 
HOH crpaTurpaduyeckol cxeme Kak D,im, BKJlOuaeT B CeOA TakKxKe H TyYpPHel- 
ckve oTsomeHuaA (D3fm — Ct). 


' 
ii 


VUucrutyt reomornu Cu6upcKoro oTqeienus Tloctynuso 
Akayemuu Hayk CCCP 9 II 1959 


UMTHPOBAHHAA JIMTEPATYPA 


Beale ae Hee eres Tp. Teor. u reopu3. unct. 3an.-Cu6. pun. AH CCCP, s. 10 
(1950). ? P. Tpaunauosa, Cosel. NO yHuukalun cTpatTurpadny. CxeM Jonavieo- 
30 HW Taleo30a ne Kasaxcrana, Tesucy, Anma-Ata, 1957." H. ll. Bacuapbesa, 
B. B. Tosapxkos, Tp. Jlesunrpagcx. o6m. ecrectsoucnnit., 69, Ne 2 (1957). 
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Jloraagm Axagemun uayr CCCP 
19595 Tom 127, Ni 4 


5B. We KOMMEWKHH 


CTPATH®HKALLWA JOHHbIX OCAAKOB TAMAHCKOLO 3AJIMVBA 
WM EE CBA3b C BHYTPHBEKOBbIMUH KOJIEBAHHAMH KJIAMATA 


(ITpedemaeaeno axademuxom J. B. Haauexunum 21.11] 1959) 


Kak u3BecTHO, JO HeJaBHero BpemMeHu TaMaHCKHH 3aJ1MB ObIJI MOUTH WeIMKOM 
M30/IMpOBaH OT NMOCTyMWJeHHA YepHOMOpCKHX BOA Kocamu Uyuika u Ty3ua u 
MpaKTHYeCKH He Obl NOABepxKeH BJIMAHMIO BOAOOOMeHa Mexy Uepxbim u A30B- 
CKHM MOPSMH. 

Tlocne o6pa3oBaHua ocenbt0 1925 r. Ty31MHCKOM MPpOMOHHBI 3aJ1HB H3 3acTOH- 
Horo Oacceliva C AMMaHHbIM pexKHMOM MIpeBpaTHJICA B AKBATOPHIO C OTHOCHTE/IbHO 
MHTCHCHBHOH TOPH3OHTaJIbHOH HM BePTHKaJIbHOM WHpKysAWMeH Oomee COJIEHBIX 
BON. Takoe pe3koe H3MeHeHHe FHAPOMOrHyecKOrO PeXUMa CyIeCTBEHHO OTpa-: 
3HJ1I0Cb H Ha YCJIOBHAX OCamKooOpa30BaHuA. Ecin mpexye B TaMaHCKOM 3aJIMBe 
OT/ara/IHCb WJIMCTbIe OCANKH, TO yxKe Ha CeAyIOULMH roy mocie OOpasoBaHHA 
MIpOMOMHbI Oblia OTMeYeHa AKKYMYJIAWMA Ha WJlaX PaKYyWIe4HbIX HM MecuaHO-pa- 
KYIICYHBIX OTO*KeHHH (*). Mix HakonIeHve, HHTCHCHBHO MpoTeKaBulee B Mpo- 
Wecce pa3BHTHA MpPOMOHHHI, B HaCTOALee BPeMA B CBA3H C ee OOMEJIEHHEM H OC- 
WaOJIeHHeM THIPOAMHaMHYeCKOH aKTHBHOCTH BO], 3aMeTHO yraCJIO H B 3aJIHBe 
CHOBa BO3HHKJIa OOCTaHOBKa, OlarOonpuATHaA IA wMOOOpasoBaHHaA. 

Kak noka3aJ10 COMOCTaBJIeEHHe Pe3yJIbTaTOB MOBTOPHbIX MpOMepOB MpOMOHHHI, 
BBINMOJIHABLUMXCA HadvHad c 1928 r., mioulayb 2XMBOrO CeYeHHA MPOMOHMHbI H3- 
MECHHJ1aCb JIMUIb OUCHb HE3HAYHMTEJIbHO, TAK KaK OJHOBPeMEHHO C pa3BHTHeM IIpo- 
MOHHbI B WHPHHY 3a C4eT pa3MbIBa KOPHeBOH 4aCTH KOCbI, H B OCOOeHHOCTH 
10r0-BOCTOUHOH OKOHCYHOCTH OCTpoBa, MpOuCcXOAHJ ee 3aHOC W OOMevieHHe. Beved- 
CTBHe TaKOrO OOMEJICHHA H MPOUCXOAUT MOCTOAHHOe YMeHbILeHHe HHTCHCHBHOCTH 
TOPH30HTAJIbHOM WHPKYyJIAWHH BO B 3aJIMBe, T. €. B HEM BHOBb Ha¥HHaloT roc 
MOACTBOBaTb JlaryHHble yCOBHA. 

J\18 yTOUHeHUA 3aBHCHMOCTH MeXKy BeULeCTBeHHbIM COCTABOM JOHHBIX OCcay- 
KOB UW AMHaAMMKOM MpOMOHHbI ObIWIO BHINHCJIEHO COMepKaHHe PakylleqHoro MaTe- 
pHasla OT OCHOBaAHHA HOBOOOPasOBaHHOrO pakylWle4HOrO TOPH30HTa JO MOBepx- 
HOCTH Ha B OTPe3KaX, UMCMO KOTOPHIX PaBHO KOJIMYeCTBY JET CO BPeMeHH Mpo- 
ppipa Kocbl. Iloryyenuble mp 9TOM JaHHble Obl HaHeCeHbI Ha rpatbuk (puc. 1), 
re KpHBaA, XapakTepH3ylOllad H3MeHCHHE BeELIECTBEHHOFO COCTaBa OCaKa BO 
BpemeHu (/), Oba conocraBleHa C KpMBOM, XapaKkTepH3ylouleli yMeHbieHHe 
riyOunbl Ty3mmHckoH mpomouupl (2). 

IIpu tTakoM conocTaBJIeHHH KPHBbIX H€BO3MOX%KHO OXKUAaTb UX aOcOuIOTHO 
TOUHOTO COOTBETCTBUA, HOO KOJMYeCTBO PakylWleyHOrO MaTepHasia B OcayKe 
3aBUCHT OT MHOFHX NPHBXOAAWMX YaCTHbIX H He NOWalwulNXcA yyeTy NpPH4HH 
uMcTO OuomOrM4ecKoro XapakTepa. OfHaKO pu CpaBHeHHM KPHBbIX BHHa He- 
COMH€HHaA B3aHMO3aBMCHMOCTb XOJa OCaKOOOpas0BaHHA OT CTeMeHH 3aHOCcH- 
MOCTH IIPOMOHHBI. 

IIpH 30HqupoBaHHA TONUIM JOHHEIX OcaqKOB TaMaHcKoro 3amuBa TpyOKoH 
cuctremb! TOMH, conposoxkgaBileMca MaccOBbIM OT6OPOM KOJOHOK rpyuta JVn- 
HO No 1,5 M, ycTaHOBJeHO MOceqOBaTebHOe YepefOBaHHe TOPH3OHTOB HH- 
CTBIX OCaNKOB C TOPH3OHTAMH HJM MPOCOAMH 3aHJIeHHOM pakyWIKH HU pakylieu- 
Horo erputa. IIpu sTOM XapaKTepHbI nocTeneHHbIe nepexoyEI pakylueuHoro 
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OPH30HTa B WJIMCTbIM B BEPXHHX COAX PaKyLeUHbIX TOPH3OHTOB u HasMuUne 
Polee peskol Ppanullbl Me*KAy WIMCTHIMA WH paKYWICYHbIMH OTIOXKeHHAMH B 
DCHOBAHHH PakylleuHbIX TOpus0HTOB. Takasa nocuieqoBaTeJibHai CMeHa ropH- 
BOHTOB, Pa3JIMUHbIX MO CBOCMY BeleCTBEHHOMY COCTaBY, OTMeYeHa TPHxKIHI, 
ATO CBUJeTebCTBYeT O HECKOJIbKUX CMeHaX (pu3HKO-reorpaduyeckux ycoBuli 
iB MIpefelaxX PpaccCMaTpuBaeMOH akBaTOpHu B npowviom. Ilpu usyyeHun crpaTn- 

PUuKalnu OCaKOB yCTaHOBJIEHO,YTO pakyWeU4Hble H MeCUaHO-pakyllleuHO-HINCTHIe 
lh IMpOCJIOH MpHypOueHbI MpeMMyUleCTBeHHO K OJ,HUM H TeM Ke. rOpHs0HtTam: oT 20— 
#425 no 35—40, or 70—80 yo 80—90 u or 110—120 yo 120—130 cm. 
| Ha gone o6mlero BbIcoKoro cogepxkaHua HMCTOTO MaTepuvana (ppaKuna 
| <9,01 MM COCTaBJIAeT Ha BC€X TOPH3OHTAX KOMOHOK 32—95% Beca mpo6bl) 
(Pakyllla HW pakylWeuHbIM JeTPUT B NepeunCJIeHHbIX TOPH3OHTAX MOCeAOBATeJIbHO 
§cocTaB AIT 10; 26.n210%, 'B TO <7, | 
#BPCMA Kak B pa3jleJFIOULNX UX 
TOPH3OHTaX WJla KOJINYeCTBO 
‘PpakylueuHoro MatTepmwasia He 
| mpepbiuaet 6—7%. 

Pakyllia B OTMe4¥eHHBIX IIpo- 

Ji cloxAx mpeqctaBleHa cJlelyto- 

| DLMMM SBPHraJMHHbIMH HW Xapak- 
TePH3YIOULMMH BOLbI NOHHKeH- 
HOH covieHocTH Buyamu: Cardi- 
|} umexigum Gm., Mytilus gallo- Puc. 1. Tpaduxu o6menenua Ty3nunckoit mpomonHbt 
provincialis Lam., Abra ovata  Colep2kaHna pakylleuHoro MaTepHasla B KOJIOHKaX 
Phil., Mytilaster lineatusGm., rpyuta JaManckoro SalHpa 
Cerithiolum reticulatum D.C. 

u. Retusa truncatula Brug. — mu oTcyTcTBy!OLMHMH B COBPpeMeHHOM OvolleHO3e 
| couentOOuBbIMH d@opmamu Venus gallina L. u Tapes proclivis Mil. 

OrmeyeHHoe YepeMOBaHHe MPOC0eB XOPOLWO YBASbIBAeTCA C OCHOBHBIMH MO- 
MeHTaMH 3BOJIIOLMA KOcbI Ty3vibl, HCMbITaBLeH Ha NpOTAXeHHH HCTOPHYecKorO 
BPe€MeHH HeOJHOKpaTHy!o cMeHy (pa3 pa3MbIBa HM HaMbiBa. I]pHHuMas BO BHMMa- 
Hue, UTO BEPXHHH MecuaHO-paKYyIWe4HO-HJIMCTHIM FOPH3OHT OTBeYaeT NOceqHeH 
m0 BpemeHnu (base pa3smbiBa Ty3JIbl, CTaHOBUTCA BO3MOXKHBIM aTHPOBaTb BTOPOH 
| pakylleuHbIi ropH30HT, TaK Kak BTOpas, HanOoviee O1M3KaxA K Halliemy BpemMeHH, 

<pa3a pa3MbIBa KOCHI HM OTKPbITOrO MO0x%KeHHA TamManckoro 3asuBa (bukcupyertca 
np conocTaBleHun KapTorpapuyeckuX MaTepHasiOB HM OTHOCHTCA KO BTOpOH 
nmomospuHe XVIII B., Korya Ha MecTe KOCHI, K CeBepo-3alayly OT ee KOPHEBOH YacTH, 
pacnOwarasacb JIMIIb Wenouka OcTpoBKOB (?), KOTOpast He MOrla CepbesHO mpe- 

MATCTBOBATb BOMOOOMeHY M@XKAy 3anaqHoH uacTb!o TamaucKoro sasuBa nu Kep- 
YeHCKHM MPOJIHBOM. 

CpeqHAaAA BbIMHCIeHHad MO MpodHsO0 MOULHOCTh TOpH3OHTAa Hla, 3aKJIIOUeH- 
HOTO Me@XKy TOPH3OHTOM MeC4aHO-paKYIIe4YHO-HJMCTHIX OTJIOXKeCHHH, OTBEYAIO- 
MMM BpeMeHH mMocule mpopbiBa KocbI B 1925 r., H TOPH3OHTOM, OTBE4aIOUIHM BTO- 
pol monopuHe XVIII B., cocrapaset 410 mm. Torga HeTpyQHO noscunTaTb Hu 
CKOPOCTb WJIOHaKONeHHA, COCTaBAABLIy!IO B TeyeHHe 124 neT ~3,3 MM exe- 
TOHO. : 
Huxkerexkallnii Tropv30HT MecuaHO-pakyIJe4HO-HJIMCTEIX OTJOKeHHH 0 
CBOel MOULHOCTH MaJlIO OTM¥UaAeTCA OT TOPH3OHTA, OTBeYAIOMerO COBPeMeHHOMY 
OTKPHITOMY MOJIOX%KCHHIO TIPOMOHHI, HM BpeMA ero OOpas0BaHHA MOXKHO oNpesre- 
JIMTb MIpHMepHo Kak 20 ser. CpeqHAA MOLLHOCTbh HWKeeKalleroO MPOCOA HJIOB 
coctapset 267 mM. Toryja, HMeaA B BUAY BbIUMCJICHHY!0 BbILlIe CKOPOCTb OCaJKO- 
.06pa30BaHHa, BpeMA 3aMKHYyTOFO NoowKeHuA TamMaHckoro 3aMBa CJleqyeT OT- 
HOCHTb K MepBoli wu Hayany Bropoh nonoBHHb! XVII B., T. €. OHO COCTaBJIAeT IpH- 
mepuo 100 ner. Emy mpeqiuiectByer OTKpbiTOe MOMOKeHNE 3aIMBa, MPOMO2KaB- 
queeca 25—30 ser. 

ConoctaBleHHe MOyYeHHBIX CKOpOcTeH ocaykooOpa30BaHuA C JaHHbIMH, 
TIOMYYCHHLIMH MPH ApyruxX uCceOBaHHAX, NOKasbIBaeT, YTO B TamMaHCKOM 3a- 
lupe oun B 3,6 pa3a Gombe, vem B A30BcKoM Mope (°), 1 B 2,4 pasa Ooubllle, 4eM 
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B COJIMHbIX O3epax Kppia (4). ITO KaxkyllleeCd HECOOTBETCTBHE JIeTKO OoObACHAeT- 
Ca, CCIM HMeTb B BUY, TO B3BEIeHHbIi MaTepHaJ, MpHHOCHMbIM JloHOM u Ky-| 
OaHbiO, 3HAUHTeAbHOM YacTbIO BbIHOcuTca B KepyencKu mpommB. TamaHcknhi| 
3aJIMB B 3TOM CJly4ae HIpaeT POJIb OTCTOMHUKA, AKKYMYJIMPYIOWLerO BSBECH aSOB- 
ckux Bod. JipyruM OOcTOATeJbCTBOM, OMpeleJI AIOULHM WHTeHCHUKalLHIO mpo- 
WeCCOB OCaKOHAKOMJCHUA, ABJIAETCA OTMCYCHHAA PATOM UCCJEMOBAaTeJIEH UCKVIIO- 
YNTeIbHO BbICOKad MpOyKTHBHOCTh :puTOOeHTOCAa, OOyCJIOBeHHAaA oco60 61aro- 
IIPHATHBIMM THAPOXHMMYeCKUMH yCJIOBHAMH (°). 


NS 
Marno0bodes 8 Muoe0b00ba 


Puc. 2. CremeHb pa3mbirocTu Kocbl Ty3bt (J) H BHYTpHBeKoBbIe 
H3MeHeCHHA YBJaxKHEHHOCTH TeppHTOpHH Mexky O6pi0 u Ypaviom (J/) 


YcTaHOBJIeHHble (pa3bl HaHOO/Iee 3HAYHTeEJIbHOFO pa3sMbIBa Ty3Jibl 4 orBeyaio- 
ulve HM OTpe3KH BpeMeHH, Kora B TaMaHCKOM 3aJIHBe NpoHcxofusia aKKyMy- 
JAMA MpeHMyllecTBeHHO pakyleuHOrO MaTepHaJla, XOPOLWIO yKabIBaloTCA 
B PaMKH YCTAHOBJICHHBIX B Kpbimy MO HCTOPHYeCKHM JaHHbIM BJlaxKHbIX KIHMAaTH- 
yecKHXx mepHogos 1850—1870 u 1920—1955 rr. (1). B 6oee uiMpoKoM muaHe 3TY 
3aBHCHMOCTb CJleqyeT PaCCMaTPHBaTb B CBeTe BHYTPHBEKOBOH KJIMMaTHYeCKOu 
H3MCHYMBOCTH, OOYCJIOBeHHOH AIA TeppuTopuh tora CCCP sausannem As3op- 
cKOrO KJIMMaTHYecKoro MakcvHMyMa. IlyTw Bo3qyWIHbIX Macc, dopmupylo- 
UlWecA B Mpesesax nocieqHero, uyT uepes UepHoe mMope, Kapka3 u Kacnulickoe 
mMope Ha Cpegutoro A3uio u SanayHyto CuOupb, re BHYTPHBeKOBad H3MeCHYHBOCTb 
yBJIax%KHEHHOCTH BbIpaxKeHa AOCTATOUHO YeTKO HW UCCIeELOBaHa HaHOOvlee NOHO 
A. B. UWlHurnukospim Ha TpyMepe CTeMHBIX O8ep MexZy Ypanom nu O6bw (’). 

ConocraByleHve rpaduyecKHM IlyTe€M WHKJIOB pa3MbiIBa HM HaMbIBa Ty3JIbl, 
ycTaHoBuieHHblx B. 1O. Buse (?) H yTOUHeHHbIX HaMH, C XOJOM BHYTPHBEKOBOH 
M3MeCHUHBOCTH YBJaxKHeEHHOCTH (pvc. 2) NO3BOJIAeT NOMTEEPAUTb 3aBHCHMOCTb 
mpolecca OcaKooOpa3s0BaHHA WM OCaKOHAKOMJI€HHA OT BHYTPHBCKOBOM KJIMMa- 
THYeCKOH H3MeHUMBOCTH. Takaad 3aBHCHMOCTb ABJIA€TCA CIOMKHON: KHMAaTHYe- 
CKH€ H3MCHCHHA BbISbIBAIOT COOTBETCTBYIOWIMe H3MeHEHHYA YypOBHA Oaccelina, 
a 3TH MOCJIEHHe BJIMAIOT Ha HHTCHCHBHOCTh aOpa3HOHHOrO Mpollecca, BbIsbIBAA 
MpH yMeHbUIeHHM TeMMa NOAHATHA WIM CTaOuIM38allHH YpOBHA mporpeccupyw- 
mee YMeHbIWeHHe HACbILICHHOCTH MHTAaIOWIMX KOCY NOTOKOB HaHOCOB, pH yBe- 
JIMYCHMH 2Ke TeEMMa JBH2KCHHA YPOBHA — HaMBbIB M POCT AKKYMYJIATHBHBIX (pOpM. 
OjHakO HECMOTPs Ha CJIOMKHOCTh H MHOFOCTeNeHHOCTh TaKOl CBA3H, COUlaA Ka- 
YeCTBEHHaA 3ABHCHMOCTD IIPH MPpHBeeCHHbIX COMOCTABJICEHHAX BbICTYNMaeT MOCTAaTOY- 
HO YETKO H MO3BOJIAeT IPpUHTH K BbIBOY O TOM, UTO BO BCex Cly4anx HaGIOMaloT- 


CA OMHOHAMPAaBJICHHble MpOWeccbl, KOTOPbIe CJIEYIOT NMOKAa3aHHbIM BbIle XOPOLIO: 
BbIPaxKCHHbIM PHTMaM. 


Jla6opaTopua adpoMeTooB Hoctynnaa 
AkajlemMuu HaykK CCCP 18 III 1959 


WHMTHPOBAHHAS JIMATEPATYPA 


1 A. A. Bopucos, Mas. Bcecowsu. reorp. o6m., 88, B. 6 (1956). 2B. 10. Buse 
Hiss. Llentp. ragpomeroropo, B. 7 (1927). 3 Tl. 3. 3axapos, Bion. norogp u cocroanus 
mopa, Ne 32, Peogocun (1926). 410. B. Tlepsoabd, Tp. Conanoii na6. AH CCGA 
p. 14 (1937), °&M. B. ®egxocos, JAH, 84, Ne 3(1952). 8 T. B. Popw-Menr- 
uy TK Ha, Tp. Jla6. osepopexenua AH CCCP, 2, 1953. 7A B. IluutuuxKos, 3an. 
Teorp. o6m. CCCP, 16, 1957. 
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Hoxuaygo AKkagemun nayrx CCCP 
1959, Tom 127, Ne 4 


PEOJOVH A 


JI. B. JIMHELLKAS 


O KOHIJIOMEPATAX TIAJIEOTEHA CEBEPHOrO CKJIOHA 
COBETCKHX KAPNAT 


([]pedcmaeaexno axademuxom JI. B. Haauexunom 13 II 1959) 


| BombuinucrTBo ucculeqoBaTeseH, 3aHHMAaBIUMXCH RSyYeHHeM TeOJIOrHH COBeT- 
of uactu Bocrounbix KapnatT, ymOMMHasIM O KOHTIOMepaTax Kak JIMTONOrU- 
HCKOH PasHOCTH nopogx duuuia. 

_ Hexoropple Ha OCHOBaHHH HaXOJOK (payHbl B raJibKaX u H3y4YeHHA UX COCTaBa 
lad WMpOKve Masleoreorpauyeckne BbIBObI H MocTpoeHua (3,°). OgHako: 
CTaB KOHIVJIOMepaTOB OCTaBaJICA JOTOe BpeMA JeTaJbHO He U3Y4eHHBIM. 
amu B 1955—1958 rr. Obluia cCqeaHa NOMbITKa CUCTeMaTHYeCKOrO M3yYeHHA Be- 
2CTBEHHOFO COCTaBa HM pacipeseJIeHHA KOHTJIOMepaTOBbIX MpocceB B MaJleo- 
He CkuOospo 30HbI Kapnar. 

Pas3pe3 masieoreHaCkuOoEOH 30HbI HadMHaeTCA MaJIeOeHOM — IIJIMTOBBIMU 
vid APCMYaHCKUMH CuIOAMH (7). KonrsioMepaTbl HM rpaBeJIHTbl BCTPeualoTCA B HUX 

Iloxytckux Kapnatax u WeHTpambHOH yactu CKHOOBOH 30HHI. 

_ MoumtHoctb npocioeB HX HeNOCTOAHHa WM M3MeHAeTCA B Npefenax 0,05—1,5 M. 
iga3Mep TaJlbKH He MpeBbllaeT 5 cM. 

|| Koursiomepatbt cojlepxKaT noposbl pudesr (3eseHble (PUJIJINTHI), BEePXHel IOpbl 
3BECTHAKH C KaJIbMHOHEIJIaMH, OpraHOreHHO-COJIOMOUHbIe H Apyrue pas- 
joctu), BepXHero MeJla (H3BeECTHAKH C HHOWepaMaMu U (uccypHHaMH, F MerIOWNe 
upokoe pacmpoctpaHeHve B BepXHeM Mey IIpeqKapmaTbs), NecuaHHKH, Mep- 
fern WM CJlaHiUbl HHKHerO Mesia. Kpome toro, BcTpeyaeTCA MHOFO OpraHHyecKux 
icTaTKoB: O6JIOMKOB WI€HHKOB KpHHONJel, pakKOBHH NesleuHNOA H MHOTOUHCJIEH- 
\IbIX 2KEJIBAUKOB OarpAHbIX BOMOPOCJeH, YaCTO IeJIMKOM 3alOJIHAIOWIMX BeEPXHIOIO 
, aCTb KOHIJIOMepaTO-rpaBeJIMTOBbIX pocsoeB (paspe3bl no pp. Ipyr, PriOunua, 
Hepemout u jp). Barpsuble Bowopociu B nageoreHe Kapnat XapaKkTepHbl 
OJIbKO JIJIAX IVIMTOBbIX CJIOCB M OTCYTCTBYIOT B OCTaJIbHOH uacTu pa3spesa (*). 

B wextTpasbHoli uacru Cku6oBol 30HbI (MexAypeube IIpyr — Onop) B nan- 
TOBbIX CJIOAX BCTPe¥alOTCA PpaBeJIHTbl, NO cOcTaBy NOYTH HHYeM He OTJIMYAIO- 
vecA OT KOHTOMepaToB. 1oOxKHOH, TlokyrcKol, uacru Kapnar. 

B pepxHeli uacTu maseoleHa — AMHeHCKOM CBUTe — KOHTJIOMepaTbI OOHapy- 
PKCHbI B CeBepo-3alalHol yacrH CKu6oBoli 30HbI (palioHbl Mexkyly p. Onop u 
rocyapcTBeHHOH rpaHuuelt c Ilonpcxou Hapoguol PecnyOuKon), orcyTCTByIOT 
B WeCHTPaJIbHOH, Te OTMeYalOTCA peKHe MaJIOMOLIHbIe JIMH3bI TpaBeJIHTOB. 
Ha tore Hapsyy Cc PpaBesMTaMH IIPpHCYTCTBYIOT MaJIOMOLLHble JIMH3bI KOHTJIOMe~ 
paros. 

B cepepo-3anaHOW YacTH AMHEHCKHe KOHIJIOMepaTbI COCTOAT U3 NOpo pu- 
clea, cuuJlypa, MepoHa, KapOoHa, TpHaca, HWKHeH HM BePpXHeH OPH, HHAKHETO: 
Mela, MaleolleHa c OarpaHkamu (*). Jia rpaBesuTOB WeHTPaJIbHOH YacTH Xa- 
PaKTepHbI TOJbKO yCTOHYNBbIe K HCTHPAaHHIO NOposbl putes, BepXHeH IOpbl U 
HuxKHero Mesa. B Iloxyrckux Kapmatax coctTaB raJIbKH OcTaeTCA TAKUM Xe, 
KaK MW B MJIHMTOBbIX CJIOAX. 

B cepepo-3anagqHol yactH CKHOOBOK 30HbI paspes Z0IleHa MIOXO paculeHHM 
KonrmomMepaTbl TaM MaJIOMOWIHble, Yallle B HWKHeH YaCTH CJIMUIeBbIX PHTMOB. 
BCTpeyaloTCA rpaBeUTbI. CocTaB rasleK H TpaBuA CXOJeH C COCTABOM KOHTJIOMe- 
PaTOB AMHeHCKOHM CBHTHI. 
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B Wextpasbuoli um 1oro-BocrouHol yactax CKu6oBolt 30nbI u TloxytcKux Ki 
maTaX B pa3pe3e 30IleHa BbIJeIAIOTCH MAaHABCKad, BbITOJCKan U ObICTPHIK 
CBHTHI. 

Mauspckad cBuTa OeHa KOHTIOMepaTaMH. 

B wextpasbHol yacru CKuOOBOL 30HbI MbI HaOJHOJa/IM TOJbKO peKHe Mal 
MOILHbIe MpOCJIOH MeJKOraJIeYHHKOBbIX KOHTIOMepaTOB, a alle PpaBeJHT 
coJepKallve seleHble (bumMTb! pucbex, H3BeCTHAKH BePXHeH IOPHI, wepE 
AprHJJIUTbl, KPeMHH MW MeCYaHHKM HYXKHEPO Mevia. 

HanOovlee MHOTOUMCeHHbIe M1aCTbl M JIMH3bl KOHTJIOMepaTOB UM rpaBenut 
IpHy pOunBalorca K BepXHeli YacTH BbIFOACKOH HW HWKHEH YacTH ObICTPHULKOH CBE 
B psze paspesos (pp. Cykeb, Onop, Ueuna u Ap.) OTLe/bHbIe KOHTIOMepaTOB 
pociou Rocruratot 2—4, unorga 10 M MOULHOCTH H CJlaraloTCcaA ra/IbKOW U PE 
BHEM 3e@JICHbIX (uJIUTOB pucbed, YPHbIX aJICEBPOJIHTOB HM aplHJIIMTOB CHJYy' 
© BeHJIOK-JIYJIOBCKUMH rpantTouIMTaMH, CBeTJIO-CepbIX, HHOra NecTpbIxX mecuaH 
KOB eBOHa (?), H3BeCTHAKOB C (bayHOH BepXHeli lOpbl, FaJieK KOHTJIOMepaToB TH 
«BeppyKaHO» TpHaca, YEPHBIX APFHJJIMTOB, MeCuaHHKOB, KPeMHeH HH2KHEFO Me. 
MH H3BeCTHAKOB MH MCCUAHHKOB BEpXHePoO Mea. 

Ilopogpt s0ueHa TIoxyrckux Kapmat cofep2KaT MaJIOMOULHbIe Mpocs1on KOHTI 
MepaTOB HM rpaBeJIMTOB, B KOTOPbIX HaliJeHbl 3eeHble MUWINTbI pues, tOpck’ 
WM BepXHeMevOBbIe H3BeCTHAKH. Tambku Nopok cusypa, MeBoHa, KapOoHa 
TpHaca OTCYTCTBYIOT. 

Tlopoabl MeHus1MTOBOH Ccepuu B Mpesenax CkuOOBOH 30HbI KOHTJIOMepaToB | 
comepxaT. B HwKHel 4YaCTH MeCYaHbIX MpoOcoeB (KJMBCKHH TOPH3OHT) HHOT) 
BCTPeuaeTCA TOJbKO rpaBHl 3eJIeHbIX (PUJIIMTOB HW IOPCKHX H3BECTHAKOB. 

Kouraomeparbl B NOJAHHILKOH Cepuu OcobeHHO MHOroUHCJIeHHbI B TloKyTcK 
Bykosuncknx Kapnatax uv B cepepo-3anaqHoi yuacru Cku6opoit 30HbI u [Ipe 
Kapmatckoro nporvéa. 

MouwnHble miacTbl H WaukKW KOHTJIOMepaTOB HU TpaBeJIHTOB MpwHypO4MBaloT¢ 
K HM KHeH YaCTH NOMAHMUKOM Cepun, HO HHOra BCTPedaloTCcA B CpeHelH H Bep: 
Heli ee uactax. B [loxytbu u Bykospuue, nomuMoO TOpod pudes, tOpbl, HHKHE! 
M BepXHero MeJla, YaCTO OCHOBHY!O YaCTb KOHIJIOMepaTOB COCTAaBJIAIOT OOJIOMK 
nmopo nmaeorexoporo Kapmatckoro dina. 

JA BceX CBUT MasleoreHa HaGJ1l0aeTCA 3aAKOHOMepHOe NocTeneHHOoe HCUe3H 
BeHHe KOHTJIOMepaToB C CeBepo-BocTOKa CKH6OBOH 30HbI Ha 10ro-3anal MW 3aMell 
HHe HX rpaBeluTaMH. B 9TOM %e HaMpaBJieHHH H3MeHAeTCA (ympoulaetca) 
BeULeCTBeHHbIM coctaB. B KpalHux 1oro-3anaHbIx CKHOax (CoKobcKoOH, Sem 
MAHKH, Ilapawiku) OTMeyaIOTCA KBaplcOfepxKalllMe Pa3HOCTH 3e/eHbIX HJE 
TOB, CTEKJIOBAaTble MeCUaHHKH, KPCMHH UW PeAKHe CHJIbHO pa3pylIeHHble OKPeMHe} 
IuHe }OPCKHe H3BECTHAKH. 

BeulecTBeHHbId CocTaB raJIbKM KOHTJIOMepaTOB H UX MpocTpaHcTBeHHOe pat 
mpeqeseHne yKa3blBaloT Ha TO, YTO B CKuHOoBy!lO 30HYy (B COBPeMCHHOM ee NOH 
MaHHH) OOJOMOUHBIM MaTepHas mOcTyMal Cc OGWMpHOH cyliu, OOpaMusroule 
@.JIMWeBble MasleoreHoBble GacceliHbl c ceBepo-BocTOKa. YunTbipad HalBur CKn6c 
Boh 30HbI Kapnat ua IIpeqkapnatcku nmporu6, MOxKHO MpeANONOKUTb, UT 
aTa cylla pacnoslaramacb B Mmpeseax COBPeMeHHOrO (byHAaMeHTa mpornOa un 108" 
3amaqHon OKpanubl Pycckoli nuiatdopmpl. Crpoenne ee OblI0 HEOMHOPOAHbIM, UT 
ykKa3blBaeT Ha HeOAHOPOAHOCTh (byHamMenta IIpeakapnatckoro mporu6a. 

CocraB raJIbKH HM rpaBusa B Masleorene ceBepo-3anafHol Yactu CKn6oBOLi 30H) 
‘OCTa€TCH MOUTH MOCTOAHHBIM MW 3HAYHTeJIbHO OTJIHYAeTCA OT COCTaBa TaJIbKu 
rpaBUuA WeHTPaJIbHOM MW 1OrO-BOCTOYHOH ee uacTel. Cya nO cocTaBy, MOXKHO CIE 
JlaTb BbIBOL, UTO PyHaMeHT CeBepO-3anaqHOH YacTH NporHOa Obi CO*KeH NOpC 
MaMu pudex, cusypa, Jespona, KapOona. KonrmomepaTbl Tuna «BeppyKaHo 
(Tpuac), BEPOSITHO, OblIM PacnpocTpaHeHbI He MOBCeMeCTHO HM MepeKpbIBaJINC 
MOpOAaMu lOPCKOM CHCTeMbI HW HM*KHEerO Mesa. Hamuuyve cpeyqu AMHeCHCKUX KOR 
TIOMepaTOB TaJIbKH MaJleolleHa C OarpAHbIMH BOMOPOCJIAMM yKa3blBaeT Ha Gove 
IIMPOKOe PpacipOcTpaHeHHe MJIMTOBIX COB MO CpaBHEHHIO C OCTAaJIbHbIM paspe 
30M Te ae M Ha OTJIO*KeHue eo B Ipesemax dyHAameuta IIpeqkapnatcKor 
mpornéa. 
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Anaiu3 reopu3svuecKuX MaTepHasoB, mpocTpaHCTBeHHOe mMovlo%KeHne CBeH- 
#PKIWIMCTCKUX FOP H Apyrue JaHHble nosBouMsH ene O. C. Banosy (), C. 1. Cy6- 
poTuuy (°) 4 ApyruM uccJexOBaTeAM NpesNoOx*KuTb, YTO 3anagHas YacrTb Ipen- 
tapmatcKoro nmporuOa uMeeT repuMHCKHH cKnaquaTbI dyHgameut. Vccueno- 
be HHA COCTaBa FaJIbKM NOATBEPXJaoT STO NpesNoNOKenve HM YKasbiBaloT, TO 
j}orpeOeHHas CKlaquatad OGacTb repUMHu BPyHAaMente nporu6a mporaruBaer- 
ii TOIbKO K CeBepo-3anajly OT JMHHH Crpbit — Cxouie. Kpome toro, 3T0 novoxKe- 
ue NOATBep*KaeTca MlyOOKHM OypeHueM BO BHelHeH 30He I]peqKapnatcKoro 
ljjporuOa; CKMaqyuaTble maleO30HCKHe OTJOXKeHUA ObWIH BCKPbITbI CKBa2%KHHaMH 
| Pyakax, Jlo6paHax u Koxanoske. 

[papeHTbl, BCTpeyalouinecH B NOpoyax AMHeHCKOM cepnu, WeHTpaEHoli 
acTtH CkHOoBo 30HbI, Ha y4acTKe Mexkgy pp. Onop u IIpyt, yKasbipalor Ha TO, 
TO 3e€IeHbIe H KpaCHble (UJIVIMTbI MPHHOCHMCb B ITH PaHOHbI TeYeHHAMH C Ce- 
epo-3anaqHoro HM toro~BocTouHoro YacTeH SimHeHCKOrO OacceliHa, a rpoMayHoe 
KOJIMYeCTBO PbIXJIOFO MeCuaHOro MaTepHala H peKve OOIOMKH IOPCKHX HU BepXHe- 
M@NOBbIX H3BECTHAKOB MOCTyNaJM C y4acTKa CyIM, pacnosoxeHHOrO ceBepo- 
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pornOa. B aAMHeHCKOe BpeMA 3PO3HA TaM elle He JOCTHIVla MaeO3OHCKHX Hu 60- 
ee JIPEBHUX OTIOKeHUH. HaynHaACc MaHABCKOPFO BPeMeHH 9PO3HOHHbIN Cpescyln, 
)aCNOJIOXKeHHOH B WeHTpaJibHOM YacTH yHAamMeuta IIpeqkapnatcKoro nporn6a 
Ha yuacTKe MexLy MHuAMUH Crpbit — CKosie Ha ceBepo-3anaye uv Konombia — 
#rlpemua Ha toro-BocToke, JocTur Ooviee APeEBHUX NOPOA, BCBA3H C 4YeM Cpe KOH- 
Itomepator MayleoreHa WeHTpa/IbHOH yacTH CKuOoBOH 30HbI HapsAyy c ranbkon 
FOpbl H MeJia MbI BCTpeyaeM NOpoOsbl pudbex, cuypa, AeBoHa. Takum oOpa3om, 
CXOAA U3 COCTaBa FaJIbKH KOHTJIOMepaTOB, MbI MOrIM NpesnOularatTb, YTO WeH- 
Tpa/lbHad 4YacTb (byHAamenta IIpexkapnatckKoro mporr6a cmoxKeHa CKNaqyaTbIMu 
mopofsaMu pudex, KOTOpble MepeKPbITb! HHKHEeMaTeOZOHCKHMH (CHYP, eBoH), 
fOPCKHMUM HW BEPXHEMEJIOBbIMH NOPOAaMH, NO JMTOJIOFHYeCKOMY COCTaBY OUeCHb 
IeXOJHbIMM C NOPOAaMH BHelliHeH 30HbI [IpeqkapnaTbsA uv toro-3aNaqHOH OKPauHbl 
PyccKoH mmatdpopMbl. 

|| Hasnuune cpequ raibKW MOpOk HWKHEFO Mesa M MaseoleHa, OTCYTCTBYIOWIMX 
#BO BHELUHeH 30He, YKa3bIBaeT Ha CPaBHHTeJIbHO LUMPOKOe pacnpocTpaHeHHe HHK- 
HHEMCNOBLIX M_MaJ/IeOWeHOBbIX OTIOXKeHHH B MpemenaxX dyHaMeHTa BHYTpeHHelt 
MSOHbI mporuOa. 

| Crpoeuue dyugamenta IloxytcKko-ByKopunckon yactu I Ipeqkapnatckoro mpo- 
THOa pe3KO OTMYaeTCH OT PyHAaMeHTa ero WeHTpabHOH yacTH. OrcytcTBue 
icpequ maseOreHOBbIX KOHTJIOMepaTOB TaJIbKH MOpOX cHJlypa, KapOoHa uw TpHa- 
Ica yKa3bIBaeT, UTO B OCHOBaHMH (pyHameuta IoxytcKo-BykoBuHckon 4YacTH mpo- 
jtu0a slexKaT CKJIaquaTble NOpOsAbl pudea, mepekpbiTble OOpa30BaHHAMH Bepx- 
tHe fopbl, HM>KHero u BepxHero Mesa. Ilo cpaBHeHHIO C APyrHMv pahoOHaMH N0- 
}poyEr dyHAamenta B IloxytcKo-BbykoBuHcKO YacTH mporuOa OOpasyl!oT YeTKO 
IBLIPAXKeHHbIM BbICTYM. | 
B nowaAHUUKOe BpeMA, MO CPaBHEHHWO C MasIeOreHOM, MOJIO%KeHHE HCTOUHHKOB 
‘CHOCa HM XapakTep OOMOMOUHOLO MaTepHaJla pe3KO H3MeHHMJIVCb. Hapsamy c meso- 
BBIMM, IOPCKHMH HM GOoslee APeBHHMH MOpOaMH, MPHHOCHBUIMMHCA C ceBepo- 
BOCTOKa, rlaBHy!0 Maccy O6/IOMOYNHOrO MaTepHaJia B 3TO BPpeMA aBaslH NOpOAbI 
MeJIOBOrO HW MaeoreHoBOrO (bulla, MOCTyNaBlero 3a CUT Pa3MbIBa OCTPOBHbIX 
yuacrkos sBHytpu TlomsHuuKoro OaccelHa HW CyUIM, BOSHMKIWeH Ha MeCTe 3Ha- 
“uTebHOH uactu Kapnat kK toro-3anagy oT Ilonannukoro Oaccelina. 


VUucrutyT reoworuu momesHbixX HMCKOMAaeMbIxX ‘ Tloctynu10 
Akayemuu HayK CCCP 27 I 1959 


£UMTHPOBAHHAA JIATEPATYPA 


- 10.C. Baaos, Yu. 3am. JIpposck. roc. yous. um. WM. Ppanxo, 38, 86, 9, 33 (1955). 
29.0. Kyapuunkul, K. Jl. Xaononun, Teonorua nepru, 9, 31 (1957). 
3 1.B. iu uweuxaa, Down. AHCCCP, 7,778 (1958). 4 B.Il. Macaos,B.H. YTpo- 
6 uu, Usp. AH CCCP, cep. reom., 12, 75 (1958). &C.U. Cy 660TH x, lay6uHHoe ctpoe- 
uue Kapnat, Kues, 1955. ® I. Nowak, Zarys tektoniki Polski, Krakow, 1927. 


854 
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A. A. MOCKBHTHH 


HOBbIE CBUJETEJIbCTBA JPEBHEMWETrO OJIEMEHEHUA 
PYCCKOM PABHHHbI 


(I1pedcmaeaexo axademuxom H. M. Cmpaxoeoim 24 III] 1959) 


Ilpu uccieqoBaHuu «miMoueHa» BCpequem Ilopomxbe MHOIO ObIIO OOpallleHe 
BHHMaHue CHauaJla Ha IpH3HaKH BOSJeHCTBUA MaBYYHX JIbJOB Ha MpHO perk HBIE 
OcaKH, COYVeTAaIOWHeCA C NOABJICHHEM JICEHTOUHO HaCJIOCHHbIX HJIOB MW MbIWIbUOK 
TCEMHOXBOHHOH Talru, OOHapy2Ke€HHOH B HHX, 3aTeM — Ha CJleqbl CMATHA TIPH- 
6pexKHbIX MH MVIAXKeBbIX OCALKOB, CPaBHHMbIe C COBIYHBIMA KPHOTypOallMAMnH (°). 
Torga 2Ke ObIIM BbICKa3aHbl MpeANOMOKEHUA O, BEPOATHO, OUCH OOJIbUIOM «MIHO- 
I@HOBOM», HIM aKYaPrblJIbCKOM, BO3pacTe MOPeHbI NepBoro OeseHeHua PyccKkon 
paBHHHbl. Tak Kak OnyOJIHKOBaHHbIX J[aHHbIX, NMOMTBepAawwuxX STY TOUKY 
3PeHHA, B TO BPeMA ObIIO elle OUCH MaJIO, TO COMOCTABJICHHA 9TH ObIJIH BOCIpH- 
HATbI HELOBEPYHBO HM BCTPeTHJIH BO3paxkenHA. HecKkosibKO NO3xKe BbICKa3bIBAHHA 
O culeqaX CHJIbHOrO NOXOJOMaHHA B akYarblie Ha OCHOBAHHH H3YYeHHA JIMTOJIO- 
PHM OCaKOB MW 3aKJIO“CHHOH B HHX MbIJIbIUbI Mbl HAXOJMM y CapaTOBCKHX Feowo- 
ros (1). Bbw MpH3HaHbl 3a Mep3JIOTHbIe OOpasOBaHHA KOTJOBHAHbIC (PUrypbI B 
IJIAXKEBbIX AKYAPbIbCKUX OCafKax y c. BapcykKoBa, B HH30BbAX p. Benoni, u 
J\pyruMu uccmeqoBatersamu (°). Hakonell, B HacTOAee BPeMA ONYOMKOBAaHBI! 
BCe H3BeCTHbIe 10 ITOMY BOMpocy AaHHble (4,°). 

IIpu nOJHOM MpH3HaHHH STHX MbVIbIEBLIX HU JIMTOJIOTHYECKNX LOKAaSaTeJIbCTE 
BOMpOc O COOTBETCTBHH UX Pa3BHTHIO COWIMPHOTO KOHTHHEHTAJIbHOFO OveeHe- 
HUA Ha PyccKol paBHHHe MOXHO ObIWIO Obl CHUTATb OKOHUATEIbHO Pa3PeLICHHbIM. 
OjHakoO HEKOTOPbIM HCCJeELOBaTeIAM MPHBOMBIUHECA MHOIO JOKa3aTeJbCTBa 
KaXKYTCA elle MaslOyOeAHTeJIbHBIMH, XOTA OHH H COPacylIOTCA C NOABJAICULUMHCA 
WM B 3alaHO-eBponelckoH reoslorMyecKOH JIMTepaType BCe HOBbIMM HM HOBBbIMP 
HaOwtofeHuamu (7,°,19,14). 

HanOosiee yOequTeJIbHBIM OKa3bIBaeTCH COUeTAHHe MaJIMHOJIOrHYeCKUX JaH- 
HbIX C KPHOJIOTHYeCKHMH — CO CJleqaMH TaKUX JBYXKeHHH TpyHTa, Kakne Ha. 
OO MalOTCA HbIHe B [eATEJIbHOM (OTTAMBAaIOLIeM JIETOM) ClOe PpyHTa Hall NCCTOAH: 
HOH («BeuHOH») Mep3vioTOH. IIpaBya, Hu B STUX CTYYaAX OTICJIbHbIMM UCCIIeLOBAa: 
TeJIAMH JealOTCA NONbITKM UCTOJIKOBaHUA KpHOTypOallHH elicTBHeM ONOI3HeF 
(*), HIM «npopbisa nibIByHOB» (E. B. WWanuep). Onpopepxenne noxCOHEIX B3IIs- 
NOB aeTCH MHOIO B APyroM COOOLMeHHH, 3eCb Ke MHE XOYETCA MPHBECTH HOBBIE 
HaOJIOAeHHA Ha BecbMa sq(eKTHO BbIPax%KeCHHbIMH CJleqaMU MeP3JIOTbI B akya 
PblJIbCKUX (XalPpOBCKHX HW EpreHHHCKHX) NecKax, NpOusBeyeHHble B KoHUE 1958 Pr 
OobWOH Tpynnou crelluasMCTOB 10 YeTBepTHUHOMy nepuopy: JI. UW. Anexcee 
Bol, IO. M. Bacunbespim, B. HW. Tpomospim, H. A. Jle6eqesori, A. WV. Mocxsu 
THHBM, K. B. Hukudoposol, H. B. Penrapren u ap. (feonornmuecknii wHcTH 
tyt AH CCCP); H. A. Curaespm, A. ®. Axymresoii u zp. (Mockorckuli yuu 
Bepcutet); I’. HW. Tonospim u I. H. Pogz3sauxo (AsoscKo-UepHomopexce reo 
jlormueckoe ynpaBseHne). Bpiiu OcMOTpeHbI XOpotMe COHARKeHHA «XANPOBCKUX 
necKoB y r. Pocropa-Ha-Jlony u epreHuHCKOH TONWIM B HUSOBbAX p. Can. O6; 
MYHKTa JI@KAaT HEBbICOKO Hall YPOBHEM MOPA MW MPHTOM B JOCTaTOUHO HH3KO! 
WMpOTe, TAK UTO CEM bI MEP3JIOTbI B HAX MOXKHO PacCMaTPHBaTb Kak NOKasaTeNb 
cTBa OMHOBPeMeHHOFO pa3sBUTHA OOWMPHOFO OsleeHeHHA Ha PyccKoli nnathopM 
uM B ropax Kapkasa. 


852 


HOMO HMheU HeHWedd eamoyou — eyLorow 
dOMIIU XIGLBW 


; younkd ey “soma XIGLKWO LaHdu maadon ‘doqdeu wuxogonnaaaye *] ‘Hd 
-odell LHOEHdOL HH KHH — f ‘MMe alqLoMOVdOHaLeHOIeHY : : 

ouMmOIRIeLres OndLreNdOH — e ‘iHOeudod WMH xXded — Hou es 

oSLBWedell — J ‘HMhEL WOH KWH We aIGLBWOOH — [ °s0™ — 


RR 


“Jol XIGLBWO LuHAU HOdoLg -daqdex HHMIAONHOMAT? *Z “ON 


ZR 
Aa 


a 


- 


Ss 


i} 


O6uaxenue — OOwMpHbIi necuaHbili Kapbep y r. Poctopa-Ha-Jlony — na- 
OAUTCA BCero B 7 KM 3allay{Hee OKpanHbl roposa, B HECKOJIbKO CHW2KEHHOH (riaB- 
|bIM 0Opa30M, pasMbIBOM) OOJlacTH MaTO, 61M3 noc. JleBeHyoBKa. B Kapbepe 
jeKpetr aJIJMOBMH aKYaPblIbCKOPO BOSpacTa C HOPMaJIbHbIM CTpOeHHeM, MOMMeH- 
he M pycoBol dattuamu. [loq MasOMOULHbIMM JeJIOBMaJIbHbIMH CyrINHKaMu 
ic MCeBAOMOpo3saMH HeSHAaYHTeJIbHbIX MO pasMepaM JIeAAHbIX KJIMHbeB) M OCTAT- 
IkKaMH CHJIbHO Pa3MbITbIX KpaCHO-OypbIX CKMPCKHX PIMH NOMMeHHOH (bannH aJIto- 
sHA (BCeEFO OKOVIO 2 M),MepeXOAUIMX BHH3 B Cepble (1 M), 3aleraeT TeCHO CBA3aH- 
Had C IIMHaMH MOCTeMeHHbIM TepeXOQOM TOJIla CBeTJOOKpallleHHbIX [eCKOB, 
acllayaiollaacat Ha TpM ropusonta. Ilecku BepxHeH nauku, HM TOpHsoHTa, 
BBEPXY M€JIKO- H TOHKO3EPHUCTHIe, C HEMPaBHJIbHO TOPH30HTaIbHOH MW NOMYaTOH 
/:OUCTOCTbIO (OeperoBble (alHH aJJOBHA), HMKe (B pycOBOH call“) — AMa- 
POHAJIBHOCJIONCTHle, Oolee KPyNHble, B HWKHEH YaCTH C TpaBHiHbIMM 3epHaMH 
HB MOJOLIBe CO COeM «Oa3aJIbHOrO» KpyMHOFO MecKa C MeJIKOM rasbKOl KpeMHA 
a TuidHbl. MouiHoctTb ropusouta 5,25 M. CpeqHaAsd mayKa MecKoB MofsoOHa BepxuHell, 
410 COCTOHT M3 OOJIee KPyMHbIX NeCKOB C ABYMA MpociOWKaMu WIM JIMH3aMH Ce- 
poro ula WC OOee KPYNHbIMH aJibKaMH WeCuaHHKa H OKAaTbIILaMH PIMHbI B MOJy- 
€TPOBOM Oa3aJIbHOM ropH30HTe. OOulad MOWLHOCTb Nayku OKOVIO 8,5 M.B 6a3asb- 
HOM ee CJl0e (MO IpeHMyuecTBy) paOouve HaXOJAT MaCCHBHble KOCTH M YeJIOCTH 
3y0amu Elephas planifrons Falc., kocru Equus stenonis Kochi. B. HW. Tpomo- 
WBY Oblla NepeqaHa OONOMaHHaA OepeHHas KOcTb cTpayca (Strutio), 6omee cuJb- 
HO (POCCHIM30BaHHaA, YEM KOCTH MIOCKONOOOrO cOHa. OTOT Oa3aIbHbI COL 
 CHJIbHbIM Pa3MbIBOM JIOXKUTCH Ha HHKHIOW Mauky MeCKOB, OGJIajlalollly!oO He- 
/OOJIbLIOH MOLHOCTbIO (3—4 M) HM XOPOLIO OOHa2KeHHY!O TOJIbKO B CBOeli BepxXHeli 
uacru. Secb NeCKH CpefHe- H KPYMHOSePHUCTble HaCJIOeHb! MOMOrOLMarOHaJIbHO 
|B TOPH3OHTaJIbHO JexKallux maukax mo 0,2—0,25 m. B HecKosbKuX MecTax BepxX 
| MECKOB 3aMelllaeTCA CepbIM HJIOM Cc rpyOoH JeHTOUHOH cwoucTocTbIO. IlecKy HWxK- 
/HeH MauKH MOACTHAaIOTCA MJIMTYATbIM M3BECTHAKOM M30THCa 1,5—2 M MOLIHO- 
‘CTbIO, MO KOTOPbIM 3aJleraeT TOJIa CepblX CAPMATCKHX TVIHH. 

| B Tpex myHKTax, OTCTOAWMX [pyr oT Apyra Ha 75—100 M, B xopowmo 
-OOHaxKeHHOH BepXHel YacTH HuKHeH MaukH MecKOB! HaOsIOMasOCcb CO*KHOe 
/BHYTPHCJIOHHOe CMATHe B ABYX TopH30HTax — no 1—1,2M MOUIHOCTbIO, pa3- 
JeeHHbIX OHH OT Apyroro 0,5—0,7 M mMecKoB, MaroHasIbHO CJIONCTHIX, 
He 3aTpOHYTbIX HHKaKuM CMATHeEM. BrpoueM, HWKHHH MepeMATHIN CIOH Obi 
“BCKPbIT TOJbKO B CpeqHeM H3 TpPeX MYHKTOB. CiOwKHO UCMeTeBaHHad 
KJlaquaTOCTb CMATHIX MeCKOB B CTOPOHbI COBepWIeCHHO MOCTeMeHHO BBIII- 
PaBJIAeTCA MU MepeXOLUT B HOPMaJIbHyW, IIpHYeM MOXKHO TMpocueluTb (cM. 
puc. 1 uw 2), Kak NepeMaATbIe NeCKH BHEPAIOTCA MeKAy HOPMaJIbHO 3auJlera- 
YOULMMH HW Kak KaKJ[bIli u3 MepeMATHIX MpocsoeK NepeXOAHT B HeHapyLWIeHHbIH, 
UTO MOJIHOCTbIO HCKJIIOUaeT BEPCHIO O «MPOPbIBe IVJIbIByHOB». 

CmMaTHe OTICIbHBIX yUaCTKOB CJIOMCTHIX NeCYaHbIX OTJIOXCHHH MOKHO OObAC- 
HUTb TOJIbKO MeP3JIOTHBIMU ABJICEHHAMUM, KOra MPN OCeHHe-3MMHeM 3aMep3aHHu 
OTTAMBAIOULUX JIETOM BOMOHACHILIECHHbIX Me€CKOB, MexKy HapacTalolleH c NOBepx- 
HOCTH H MOCTOAHHOH Mep3JIOTOH BHU3Y, BOSHMKAIOT HallpAKEHHA, PaspelllaloulHue- 
CA (MOET ObITb, OUCHb HC3SHAYHTEIbHBIMM) MOJBY2KKaMH, HallpaBJIeHHbIMM BCA- 
KM pa3 B OJHY MU TY *%e cTOpony — or Obicrpee MpomepsatouluxX yuUacTKOB. 

HamblB HOBBIX CIOeB MOBepX MepeTepnmeBLIHX CMATHe, IPH COXpaHHOcTH NO- 
‘CTOAHHOM Mep3JIOTbI MW PIyOHHbI ee JIETHErO MpOTaMBaHHA, OUCBHHO, MOXET BbIS- 
‘BaTb OOpa30BaHHe HOBbIX CMATHIX TOPH3OHTOB, Kak B CpeQHEM M3 HaOvIlOLaBIUXCA 
1YHKTOB. 

OueBuHO, YTO MO MOULHOCTH CMATOFO TOPH3OHTA MOXKHO CYAHTb O MOLLHOCTH 
JIATEbHOFO COA, OCOOEHHO BCJYYAAX APYCHOTO CMATHA, KAK B CPeHEM U3 3a- 
PperMCTPMpOBaHHbIX MYHKTOB (puc. 2). [yOuHa npoTavBaHHsA B JaHHOM culyyae, 
‘OUCBHILHO, He MpeBbliliaia 2 M*, UTO, MPHHHMaA BO BHHMAHHe 10%KHOe MOO*KeHHe 
paspe3a M peyHoe Mpoucxox enue MecKOB (C TeEYeHHAMH K lOry HM 3anayy, cyAA 


] 


* Onn cnaratwtca 43 0,7 M AMaroHasIbHOCJIONCTHIX MeCKOB KPOBJIM HH2KHEPO CMATOFO CON, 
YycCMeBaBIINX MpoMep3aTb C HOBePXHOCTH, NMOYeEMy HM COXPaHUBUIMX aJIJIIOBHAaIbHYIO CJIOHCTOCTb, 
1 M MepemaTbIx MecKkoB, He ycleBaBIuuXx elle IpoMep3HYTb HO NoABeHHA KOMMpeccHH. 
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MO MaleHHIO [MaroHaJbHOM CONCTOCTH), OObIUHO MaJIO NpOMepsalOWIMx [ark 
B COBPeMeHHOM KsIMMaTe CeBepa CHOUPH, MOXKET COOTBETCTBOBaTb TOJIbKO KJIH! 
MaTy KpyMHOrO MaTepHKOBOrO OJleeHeEHHA («OKCKOPO» B Hallinx cxemax). K ce 
KaJICHHIO, HV B OLHOM H3 OTOOPaHHbIX 3 OOHAXKeHUA OOPaSOB Mla MW TMH (HK3 
CKH@CKUX) MbIIbua He Oba OOHapy2KeHa. KocTH XMBOTHEIX, coOpaHHbix B 6a 
3aJIbHOM TOPH30HTe Hal CMATBIMH Mep3JIOTOH MeCKaMH, TaK2Ke, ONCBHAHO, HE Be 
ryT CBUJeTe/IbCTBOBATb HH 3a, HH MPOTHB MpeANOO%KeHHH O KJIMMaTe BPeMCHE 
OTJOKCHHA HWKesexKallleli CBUTbI, TaK KaK, BO-NepBbIX, NaYKH Pa3eneHbl pa3é 
MbIBOM, BO-BTOPbIX — 2KHBOTHbI€ B 9TO BPeMA He XMM, a B OCANOK Nonafasy 
TOJIbKO HX KOCTH, KOTOPble MOIVJIH BbIMBIBATbCA HW 3 OONee APCBHHX CBHT. 

Bropoe o6HaxKeHHe CO CMATBIMM MeCKaMM OTCTOHT OT ONHMCAHHOPO BbILlle He 
310 KM K BOCTOKy, HaxoquTca Ha MmpaBom Oepery p. Ca, B mecuaHoM Kapbepe, 
MeHee OOWIHMPHOM, HO TaKOM Ke rviyOOKOM ¥ 
CBe2KeM, BP€3aHHOM B MBIC MexKAy ycTbAMH Oa- 
JIOK. STO TaK Ha3biBaeMaa Tpom-ropa, B 7 KM 
BOCTOUHee H3BECTHOFO B TeOJlOrHyecKOH JMTepa- 
Type xyT. HecmMvsHOoBa. 

3ieCb KpacHO- H *KevITO-Oypble, BHH3Y Take 
cepble, «cKH@cKhe», rvIMHbl BepXHeH 4acTH pa3spe- 
3a COXPaHHJIMCb B 3HAYHTeJIbHO OO/IbIUeH MOLI- 
HocTu — 70 9—l10 mM. Buu3y OHM CBA3aHbI 
MOCTeENeHHbIM NepeXOJOM C MecKaMH epreHHHCKOH 
TOMLIM, OOHAKeHHbIMH JO ype3a peku Ha 12— 
Puc. 3. Eprenuucxaa tomma. 14 M. Ilecku 3ecb Oonee MenkKHe, B BepXHHX 
Macurra6Han cxemMaTuueckad 3a- 0 M HaCJIOCHbI KpynNHO, THarOHaJIbHO, C KPYTbIM 
PucoBKka CKPYNEHHBIX NeCKOB B  HaKJIOHOM CJIOMCTOCTH MPCHMYLLECTBEHHO K BOC- 
Sel ae es eet py Rade: TOKY, pee kK toro-BocToky u tory. MouHoctTb Ay- 
KpynHbiii necoK nosowBE! cpetueli A@POHA/IbHO HaCJIOCHHBIX MaveK WIM CJ1OeB 3eCk 
nauku, 2 —ckpyyenHble Mep3vio- 3HAUHTEJIbHO Ooble, YeEM NOL Poctopom, y Hes 

Tol neckv, 3 — ocbinu KOTOpbIX JocTHraeT 2 M, MpHyeM AHaroHalbHaA 

CJIOMCTOCTbh HX YJMBJIAe€T CBOCH NMPAMONHHEHHO- 
CTbIO, Mafaa K 1Fro-BOCTOKy NO yrvioM B 28° Ha BCeM BAAMYMOM MpOTAxKeHHH 
cod. O6pa3z0BaHa Takasl CJIOHCTOCTb CKOpee MOPCKUMH, YeM PCYHbIMH TEYCHHSMH. 

CpeqHAa YacTb TOM, 6 M MOLWLHOCTbIO, HMeeT MOUTH FOPH3OHTANbHYW O3ep- 
Hy}0 WIM MOpcKylo cmoucTocTb. B nogomBe ee HabsOaeTCA ca6oO BbIPaKeHHbIit 
Oa3abHbIH rTOpusoHT 10—20 cm MoUHOCTbIO, OKpPaleHHblii B Oypbili UBeT H CO- 
CTOAULMH M3 KpynHoro necKa C rpaBveM KBaplla HW KpeMHA. 

HwxkKHAA CepHaA NecKOB — YNCTbIX, NOTH Genoro WeeTa — Oblia OG6HaKeHae 
W3-MOM OCbINeH TOJIbKO B OJHOM MeCTe, Fe N€CKM CKa3aJIUCb CHJIbHO CKpy4eH- 
HbIMH (puc. 3). 

B 5 km Bocrounee, y XyT. PyOalkuHO, Te Ke NepemsaTHIe NecKu HaG/IOLauCh 
u ororpapuposasucb IO. M. Bacuapespm B 1957 r. B akuarbine npomepsaH 
Oeperosble HW MIAKeBbIe (PallMH aJJIIOBUA WH MOPCKHX MpHOpexXHbIX CcalKoB. Kak 
YNOMHHaJOCcb, BO3feHCTBHA Mep3JIOTbI! OOHapyKenb! (?,°) B MIA2KeBbIX Mec- 
KaX akuarblla 01M3 ycrba p. Benoli (B 1300 km K ceBepo-BocToky oT r. Poctoga), 
Pe Mep3/1OTHbIe CMATHA HMEIOT BU M@JIKAX WMPOKUX KOTJIOB — ceqOB TYHApo- 
BbIX NATEH. Mep3J1OTHbIe KOTJbI OOpa3ytOTCA IPH BOSHHKHOBEHHH Tak Ha3blBaeMbIX 
CTPyKTYpHbIX No04uB. TyHfpoBble mATHa — OHA M3 pa3HOBHJocTell Takux 
MOUB, OTJIHUAIOWaACA PasOOULeEHHbIM 3aleraHHeM Y4aCTKOB «KHNeHUAY. Tak Kak 
OHH BOSHHKAIOT C NOBEPXHOCTH, TO, OY€BUAHO, PuyOHHOM KOTJOB MOXKHO MOJIb- 
30BaTbCA AIA ONPENCECHHA MOULHOCTH JeATeJIbHOTO CIO TOTO BPeMeHH WIM Psty- 
OuHbI JIeTHerO MpoTaHBaHHA. Tak Kak rulyOnHa KOTIOB Bcero 0,75 M, TO MOXKHO 
AYMaTb, 4TO JI€TOM STH OTKPBITHIe MVIARKeBbIe NECKH MpOrpeBasIHCb HU OTTAMBaIH 
Bcero Ha ruyOuHy < | M. 

Ecam mpereresienckue BaJlyHHble mecKku mpupelincKolt uactn Tepmannn a 
TojiaHquv,  elcTBuTeNnbHO cooTBeTCTByIOT m0 BO3pacTy akuarbiib- 
CKHM, TO B TO Xe aKU¥arblIbcCKOe BPeMA B HH30BBAX pp. Pelina Tak»Ke 
HMeJlaCb Mep3Jl0Ta, B KOPOTKHH MpOMexKyTOK BpeMeHH MOUTH He OTTAHBaBllast. 
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piopepxHoctu. B mectax, re Ha NoBepxXHOCTH BHICTyNaM péBepcKHe MIMole~ 
ble TIMHbI, B MOPO3OOOHHbIX TpelliHHaX BO3HHKaJl 2KWJIbHbI MOUBeHHDIi 
, 3aMeCTHBIIMHCA no3xKe PMIOBHOrIALNabHOrO OO6HKa MpeTereseHCKUMH 
iKaMH. IIpH HeKOTOpOM CMATYeHHH KJIMMaTa MICeBLOMOP(OSbI JIEAAHbIX K/IMHb- 
3apHcoBaHHble Bowbrepcom (°*), OblIH ONaBeHbl H CKPyY¥eHbI JBHKeCHRAMH 
TeJibHOrO cyiod. IIbwibueBble ucceqoBaHHA SarBulina u gp. (2°,!) noKasbi- 
OT JIA STOTO BPeMeHH AVINTEIbHOe CyLeCTBOBaHHe «cyOapKTHYeCKOrO Map- 
30rO JlaHMlWadra», B KOTOPOM Ha JlHe BOQOeMa ycnesa HaKONHTbCA TOVLa: 
HH MW PIMHHCTbIX OypbIxX yrviel Oosiee 2 M COBpeMeCHHOM MX MOLWLHOCTH (Ha Tuly- 
He 54—56 M oT moBepXHocTH). 
|B To xe Bpema (cpeqHAA (basa AyHalicKoro OleqeHeHHA) B IOXKHbIX MpeAropb- 
| Anbn 30HbI JIeCHOH pacTHTeJbHOCTH (a, C/IeOBaTeJIbHO, COOTBETCTBEHHO H 
HHUla CHeroB) ciycKaJucb Ha 800—1200 m nporuB ux coBpemMeHHOrO novO- 
tHua (’,°). BepuimHbl rop exKau MO @UpHOBbIMH CHeraMH, a B JO/IMHAX JBU- 
Ucb JIQMHHKH. Takue OTJavieHHble CONOCTaBJICHHA B HaCTOAee BPeMA MO- 
IT elle MOKa3aTbCA CJIMLUKOM CMEJIBIMH VM MpOH3BOJIbHbIMH, OJHAKO NOABJeHHe- 
HBbIX H HOBbIX JOKa3aTeJIbCTB HaJIMYHA JIEMHAKOBOFO KJIHMAaTa B OTJIOXKEHUAX, 
HOCHBLUMXCA paHee K MVJIMOWeHY, MO3BOJIA€T MOBTOPHO NPHXOAHTb K OHM H 
Ke BbIBOJaM O COOTBETCTBHH OMHCaHHbIX ABJIEHHH MepBOMY OvIeeHeHHIO. 
VCCKOH paBHUHHbl. 


TeonoruuecKH HHCTHTYT Toctynuso 
Axkajlemuu HaykK CCCP 24 III 1959 
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Jloknxanm Akayemuu Hayk CCCP 
1959. Tom 127, Ne 4 


E. HW. CEJIMBAHOB 


K NAJIEOTEOFPA®HH TAPHMCKOM BAAHHbI 


(ITpedcmaeaeno axademuxom H. I]. Fepacumoeoim 26 III 1959) 


TapuMckaa Biafquna, OfHa u3 HanOoulee BHYTPeHHUX OOvlacTeH A3uHu, Tal 
B ceOe MHOFO MaseoreorpaduyeckHXx 3arafoK. Cpeyqu HUX OcoObI HHTepec mpe,i 
CTaBJAIOT BOMpOcbl Masleoreorpapuu mocieqHero OTpe3sKa ee Teo/OrHyeckC! 
HCTOPHH — IJIMOIMeH-YeTBePTHYHOFO BpeMeHH, B TeYeHHe KOTOporo B LlenTpauij 
Holt A3uM HaOul0JaJIMCb BJlaxKHble JTOXH C HEOLHOKPaTHBIM Ove eHeHHeM B ropa: 
H 3HaUHTeJIbHbBIM PasBHTHeEM JPeBHUX O3ep B MpeArOpbAX M Ha PaBHHHAX, a 3¢ 
TeM Pe3KH€ H3MCHEHHA KJIMMaTa B CTOPOHY YBeJIMYCHHA 3aCYWIJIMBOCTH, COKPé 
IleHHe MMOUlakv o3ep H OOpa30BaHHe OFPOMHBbIX MeCuaHbIX MYCTHIHb, oy 
BYIOUIMX B HacTosilee BpeMs. 

Kak moka3bIBaloT reorpadbuyecKue W TeouOrMuecKHe HCCJIEQOBaHHA, MpOBE 
JeHHbIe B MOCMeAHHe TOMbI COBETCKO-KHTAHCKHMH 9KCNeEAHUMAMH, B BepXHeMJIF 
OUeHOBOe, a TAK%KE B HMXKHE- HW CpeMHeEYeTBEPTH4HOe BPeMA KIHMaT TapuHMcKo. 
BMaMHb! Obl Oosee BAaKHbIN, YEM B Tocwesyoulee BpeMaA. Ha oOOMIMPHBI 
paBHuHaxX TapwMcKOH BnafuHbI pacnouaraJica pay] KPyMHbIX O3ep, O 4eM CBH 
J€TEJIbCTBYIOT JPEBHHE O3CPHble OTJIOXRKeHHA, BCTPeuaeMble Ha Pa3HbIX yPOBHAX 

Cam mo ce6e (bakT HaXOXKJCHHA O3e€PHbIX OTIIORKeHHH B TapHMcKOl BNA 
He HOB. Tak, elle B KOH MpOWIOrO BeKa MOXKHO HaHTH YNOMMHAHHA O CyIeCT 
BOBaHHH ApeBuux o3ep B Kamrapuu y H. M. [lpxesanpexoro (1883 r.— Jlo6uop 
Cappl-Kampnu), M. B. Tlesyosa (1899 r.— Kympmuckas pnagquna), Cpen-lequn: 
(1902 r.— JIlo6Hop) u Ap.; TOT (bakT OTMeUAIOT H COBPeMeHHbIe UCCMeEOBaTeIH— 
H. Tépuep (8) uw Il. Yen (*)— yuacruuku weqeko-kuTalicko 9KcnequUMI 
(JIodnop), H. A. Benascxnit (') wu B. M. Cunuupin (*) — 3an. Kamrapua 1 
Jlo6xop, B. B. Wymos u lOu Uxyn-un (*). 

B pesybTaTe MOeBbIX HaOIOJeHuH, mpoBeseHHHIX c 1953 no 1957 rr 
aBTOPOM HacTOALMero COOOMLeHHA, ObIO yCTaHOBJIeEHO, 4TO ApeBHHe O3epHbI 
OTJIOMKCHHA WIMPOKO BCTpeualoTCA B pa3JIMUHbIX uacTrax FOxuoro CnuHbu3aHa 
Kpome Tapumckoli Bnaquubl, OHM HMeIoTCA B Typdanckoi, KympnucKon, Tuan 
KapaxklaJibcKoli BoawuHax. Ilo BpemeHu pacnpocrpaHeHus OHH OTHOCATECS 
K J[BYM OCHOBHBIM 910XaM: 1) oT BepXHero MJIHOWeHa UM JO HH30B HUXKHELO MWVelicTo- 
IeHa BKJIOUNTebHO HM 2) OT BePXOB HMXKHEFO MIeHCTOWeHa JO cpesHeyeTBep 
THYHOH 9NOXH (B CBA3H C OTCYTCTBHEM B pe MecT PayHUcTuYeCKUX HaxoJO} 
BO3PacT OTJO*KeHMH AaeTCA TaBHbIM OOpasoM Ha OCHOBe MX cTpaTurpaduye. 
CKHX COOTHOII€HHH). 

Ha cyllecTBoBaHHe O3epHBIX OacceiHOB B MepBy!0 SNOXy yKa3biBaeT HaJu: 
4uMe B HWKHHX CJIOAX KOHTIOMepaTOBOH TomuM Q, lOxHoro Tanp-Iana 4 
Kyub-JlyHa OTIO%KeHHH O3eP B Bue MeprescTO-cyrMHUCTO cbaun. Mepreau. 
TIMHbI WH CYTIMHKM COAepKaT OTMeYaTKH PacTHTeIbHOCTH u cbayHy MpecHOBOL: 


HbIX OPIOXOHOrHX MOJVIIOCKOB, yKa3biBalouly!0 Bospact or N3 n0 Q,. Mo zannem 
pala ucceqopatete (*), sTa Pallud WupoKO pasBuTa TakxKe B Jlo6HOpcKot 
HM3MeHHOCTH. AHaJIOrHUHble OTNO%KeHNA HaGwOfatoTca u B Cpequeli Asuu. 

B Tapumckoli BnaquHe B STY SMOXy CyLecTBOBa PAL o3ep: Karapckoe 
Kympnuckoe, JIo6Hopckoe (mpuBofaTca yCJIOBHbIe HasBaHua) x, BO3MOXKHO, 


856 


4 Oonee Menkux. 3 Hux HanGonee OOmIMpHEIM Opl0 KamrapcKoe o3epo, 

iropoe 3aHuMaJIO BCcIO SipKeHycKylo Jempeccuto. 

_Pacnpocrpanennpie B palione r. Akcy mecuaHo-cyrMHNcTble («1eCCOBbIe») 
OXKEHUA, CJlaratolllue OOPHIBLI Ha BOCTOUHOH OKpavHe Ha3BaHHOrO ropoga, 

TOP CKJIOHCH PaCCMaTPHBaTb Kak O3epHble. Secb ApeBHee O3epoO 3aHHMasO, 
-BHXHMOMY, MOHWKEHHbIe yuacTKH cpeqHero TeveHua Tapuma. 
Jlo6HOpcKoe o3epo no nOLaqM mpuMepHoO paBHasocb KamrapcKomy. Oxo 

WHUMAaJIO SHAUHTeIbHYy!IO YacTb JloGHopcKoH Hu3MeHHOCTH. 
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uc. 1. CxemaTuueckaa KapTa pacipoctpaHeHua ApepHux osep B TapumcKoit, TypcbancKoi, 
yMbllicKoH u IlyaH-Kapamokanbckol Biawqunax. 1 — 6eperoBad AMHUA O3ePpHbIX OacceHHOB 


MOXH M@xy N3 H Qi: a — ycTaHoBleHHaa, 6 — Mpegqnomaraeman; 2— OeperoBad HHUA 


SepHbIX GacceliHOB 2NOXH Qi-2: a — ycTaHoBJeHHad, 6 — npesnomaraemaa, 6 — yuacTKM [peB- 
HHX 3aJIMBOB (OTO%KeHHA HX MPHMOAHATHI HOBeHMIUMMH TeEKTOHMYCCKHMM JBYXKeHHSAMH Ha pa3- 
AMYHY!IO aOCOJIOTHY!I0 BbICOTY, yKa3aHbl OTMeTKH HauOo/bwero NOLHATHA); 3 — 3ameraHue 
O3EPHbIX OTJIOMKeHHH: @ — HaksMOHHOe, 6 — TopusoHTasbHoe; 4 — TOUKa HaOsmIoMeHuH; 5 — Me- 
CTO HaxowKeHus cbayHbl; 6 — MecTo HaxowKeHHa cioppl; 7 — mecKH 9OMOBbIC COBPEMEHHEIe; 

8 — cononyak; 9 — oTMeTKM BBICOT 


KyMbllucKoe o3epo pacnouaraiocb B 3aMKHyTOH Kymbllickol Bayne, 
OrpaHwueHHoH c cepepa ropamu Aruip, ac wra—xp. Koeispwi-Tar. Oror Oaccetu 
HanllOJIHAJICA BOJaMM, cTeKaBliuMu c TsaHb-Llana. 

O3epHble OTJOXKeHHA NepBOl SOX BNOCMeACTBUH ObIIM, KaK MpaBHJO, cabo 
WIM pe3KO JHCJIOWMpOBAaHHl. 

B pes3ysibraTe HWKHCYeCTBeEPTHUHbIX TeKTOHHUCCKUX ABHKeCHHH sallaquHaAd 
y¥acTb TapuMcKoi BmaqMHb! Obila mpunoguata (°), u npexHHe BMAaLMHbI OKasa- 
JMCb pa300UleHHbIMH WIM pasOMKHYTHIMH, BCJIeACTBHe YEO OCHOBHaA Macca BOI 
cTasla KOHIeCHTpupoBaTbes B Oovlee NOHWKeEHHOM BOcTOUHOM uactu TapumcKoni 
BnaluHb!l — B JIo6HOpCKOM HU3MeHHOCTH, C OOpa3s0BaHHeM B STON YaCTH BINAaLMHbl 
Oosee OOWIMPHOTO, 4YeM BeEpXHeMIMOLMeHOBOE, O3epa (cM. puc. 1). Ocaqku nociex- 
Hero Obl BCIOAY MepeKPbITbI HOBLIMM O3ePHbIMH OTORKeHUAMU. UacTb o3ep 
3TOH 29MOXH YBeIMUHIAa CBOH pa3Mepbl HM COXpaHUsach JO CpeqHeYeTBePpTHYHOLO 
HM HbIHelWIHero BpeMeHu (Jlo6Hop). 

Bo sropyto BulaxKHy!O 2N0xy, MoMuMO yBesHuMBUeroca JloOHOpa, MOsBu- 
Jucb Iluan-KapayaxkampcKoe u TypibancKoe o3epa, pacliMpHuocb (0 CpaBHeHHIO 
¢ mpexkHumM) Kympickoe o3epo, oO6pas0BaBlIMecH B APeBHUX TeKTOHHYCCKUX 
Bnaqunax. B yacruoctu, Typdackoe o3epo uMeo nuollayqb nopsyKa 4000 KM?, 
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Ecrb JjaHHble, yKa3biBalolle Ha CyllecrBoBaHne B STY 2H0Xy BarpalilkyJIbcKorG 
ozsepa. JI[pepHue KOHTypbl ero B Bue ycTyma, BbICOTOH 4—5 M, CJOMKeHHOrC| 
MlapaJWI@JIbHOCJIOHCTbIM TOHKHM Me€CKOM H CYIIMHKOM C BKJIIOYCHHEM TaJiedHbIyg 
0O/IOMKOB HM MpoTaruBaloulerocsd Ha sana fo meckos Ak-bBewb-Kym, mpocuexku} 
BalOTCA B 1OxKHOLi UacTH coppemenHoro Barpai-Kya, B 7—8 KM K tory OT 6e+) 
pera, Ha aGcosorHoli BbIcote oKOIO 1100 M. Sror ycryn u CJlexyioulan 3a HHI 
DOBHAS MOBEPXHOCTh, BEPOATHO, MpeACTaB/AIOT COOOH BTOPyl!O O3epHY!O Teppacyy 
Barpaw-Kyuia. | 

KyMBbILICKOe 03€pO ObIJIO HECKOJIbKO OOJIbINe BePXHEMJMOWeHOBOTO HM 3aHH-| 
MaJio OKOO 2,5 ThIC. KM?. ; 

OsepHble OTJOXKeHHA BTOPOH SNOXH MpeCTaBJIeHbl HeAMCJIOWMPOBaHHbIMh} 
TOHKO- HM Pa3HOSePHUCTbIMH NeCKaMH, CYIvIMHKaMH, TIMHaMH; OTJIOXKeHHA STHI 
pbIXble, MOpucTble, 6e3 CayHb!, HO C POCCHJIM3HPOBaHHBIMH OCTaTKaMM pacTey 
HU; WBeT OTJIOXKeHHM MasleBo-cepHlit. B KpaeBbIX YaCTAX BNaHH HaOsOLaeTca 
pe3sKHii nepexoy OT rpyOblx Ocaq\KOB K Ooylee TOHKHM. 

Orj0xKeHHA HbIHe BCTPedaloTCa B BHJe OZePHbIX Teppac u ocTaHles. YcTyMbi] 
O3ePHBIX Teppac UMeloT (POPMy MOJIOrHX, WMO 15—30 M, MbICOB C OTJeJIbHBIMMA 
OTUICHHBIIMMUCH OT HHX OCTaHIaMu BbICOTOH 3—5d M. 

T[pesuue o3epa Bropoli sn0xn ObiuIM MewKOBogHEI. Ha oTHOCHTeJIbHY!0 Mew 
KOBOJIHOCTh OacceHHOB yKa3bIBaloT HeOOJIbIWaA MOLLHOCTb UX OTIOKeHHU (20O— 
30 M) HM XapakTep BCTpeUalOllUXCA B HUX PaCTHTeCJIbHbIX OCaKOB (ake B WeHT- 
PaJIbHbIX YaCTAX BNaMH BCTpeyalOTCA MCKOMaeMble, HeMOCCHJIM3HPOBaHHble 
oTMeuaTKH KaMblllia, TaMapucKa u Jp.). 

Beperospie JIMHHH O8ep CO BpeMeHH CBOerO OOPa30BaHHA He OCTaBaJIMCb 
H€H3MCHHBIMM — OHH UyTKO pearHpoBaJM Ha BCe TeKTOHMYeCKHe JBYKeHHA 
BiaquH. OG OTHOCHTebHO HYJEBOM MOIOKeCHH O3CPHbIX OTIOXKEHHE MOXKHO Cy- 
JMTb 10 TEM yuaCTKaM BNaHH, Pe 9TH OTIORKCHHA ZaNleraloT TOPU3OHTAJIbHO.. 
OGbINHO TaKHe yUaCTKH HaXOAATCA B WeHTPaJbHbIX UacTAX BNawuH. B KpaeBblx. 
yacTAX OHH ObIBaIOT MPMNOAHATHI Ha TY uM MHyIO BbIcoTy. Ilo 9. M. Mypsaesy 
(°), HaxorkeHHe [PeCBHHX O3ePHbIX OTJIOKEHHH Ha OOJIbIIOM PaCCTOAHHH OT COBpe- 
MeHHOM OeperoBol JIMHHM OMpeesIeCHHO TOBOPHT O pa3Mepe APeBHUX BOJOeMOB, 
HO He CJIYKUT WOKa3aTeleM TyOHHbI ITHX BOJOCMOB H aOCOJIOTHOM BbICOTbE 
3epKaJlia B HHX. 

TloqHATHAMH OXBaTbIBAeTCA BCA TWwiOWAaLb PaSBUTHA O8ePHbIX OTMOMKeHUH, 
HO C pa3HOH aMIWIHTYOH, O YEM CBUJeTeLCTBYeT MONOKeHMe OHUX HW TeX Ke 
O3€PHbIX OTJIOXeHHH Ha PasHbIX ypOBHAX. J[HO O3ep Kak ObI NporMOaNocb, a 6e- 
pera MlaBHO NOJHHMaJIMCb. Cyleqbl craluii OTCTYNaHHA O8ep OTCYTCTBYIOT, MO- 
CKOJIbKy O3epa ObLIH MeJIKHMH HM ObICTPO Nepecbixaiu, He ycneB 3apuKCHPpOBaTb 
cpoeH OeperoBolH JIMHHeH pesyJbTaTbl NocweLyIOUINX NOLHATHE. 

B Kpaesbix yacrax KympnucKon u Jlo6HopcKoli BnaquH O3epHble OTMORKeHHA 
mafaiorT NO yrvioM 2°, Koe-re JaxKe Wo 5°. Sroro HaksOHa JOcTaTOUHO, ITOOBI 
O3epHble OTJIOKeHHA pH yAaeHuu B 20—25 kM OT CpeAMHHBIX yacTel BHaquE 
NOJHAIHCh Ha BbICoTy 500—600 m. TlogoGubie (akrbl LIA CMEKHBIX TeppuTOpUll 
(MonrommaA HU fp.) OblmM paHee NoO_MeyeHbI ApyruMn ucceqoBaTeaAMU 
(HM. E. Typuues, 9. M. Myp3aep u gp.). B nacrosmee Bpema HaGsmtomaerca 
onycKaHve BocTrouHoH yacru Mecpnik-Kyna. Bota mponnkKaet no JomuHaM Ha 
10—20 km, oOpa3ya y3kne 3aJIMBbI, T. eC. NOMOGHO TOMy, KaK ObIIO HeKoraa 
B KyMbIlUCKOoH Wi -pyrux BMayuHaXx. 

B Typdhanckoli BnaquHe O3epHble OTMOXKEHUA BCTPeyaloTCA Ha aGcosOTHOlt 
BeicoTre oT J0—200 mM (GeperoBad sIMHUA COOcTBeHHO osep) Zo 600—700 m (no 
7\PeCBHUM 3aJiMBaM), B Iluan-KapagxKaipcKol Bnaqune or 1550 yo 1600M, B J106- 
Hopckol Hu3MeHHOCcTH oT 800 no 950—1050 M, B BarpamxyspeKxol Bnalune 
Ha BbIcoTe OKOO 1100 mM, B KympnuckoH Bnagquue or 900 no 1150—1550 m. 
TakuM OOpa30M, O3epHble OTOKeHHA BCTPeyalOTCA Ha PpasJIMUHO! BBICOTE 
B Ppa3HbIX BiajlMHax. 

CaeQopaTesbHO, €MHOH H30PrHMcbl OeperoBolt JMHUM ApeBHHX O3ePHBIX 
OacceHHOB He CyILeCTBOBaJIO, HM OHM He CoeMHANHCh MexKy coool. Tlostomy 
aBTOp He MOxeT CorlacHTbcA c MHeHHeM B. B. Illymopa u lO Urxyn-un (7) 
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jropble npoBoxuau GeperoBylo sMHHIO NO M30runce 1250 M nu cuHTanH, 4TO 
‘Tapumckas Bnaluua B mielicrolene npegcraBssasia Cobol O3epo-mope Oouble 
Jncnus. 
O ToM, TO BCe HasBaHHble [peBHHe Oaccefinbl ObwIH H30JIMPOBaHb! Apyr 
|| APpyra, CBueTeIbCTByeT TaK*Ke OTCYTCTBHE KaKHX-JIHOO CeENOB 9TUX Hacceli- 
B (B Bue OTMOXKeHHH HIM aOpasMOHHO!! JeATebHOCTH) Ha BOMOpasenax, re 
ALKM OObIMHO Jyule MpeqOXpaHeHbl OT pa3sMbIBa, 4eM Ha CKJIOHAX. 
|| Takum o6pasom, B TapumeKoit, Typdanckoi, Kympilickof mw Apyrux Bnasn- 
shX Ha rpaHulle TpeTHUHOrO HW YeETBEPTHYHOFO NePHOMOB, a TAKXKE B HUMKHE- Ui 
PCMHEYETBEPTHYHOE BPEMA CYIMLECTBOBAIH S3aMKHYTHIC, He CBASAHHbIe MexKLY 
OOH BoMHbIe OacceHHbl, COOPpasoBRanHne KOTOPbIX CBASbIBAeTCH C POCTOM H TAas- 
|MeM JI¢LHMKOB B ropax. B nocuieqyicuive 9Tanbl BCieCTBHe HOBOrO HacTyna- 
A J€HUKOB NepHO 3HaYHTeJIbHOTO YyBJlaxKKCHUA MOBTOPAJICH B yKa3aHHbIX 
aWOHaX HeOJHOKpaTHO, HO B MeHDbIUMX pasMepax. 
| B wacrositee BpeMa Ha CTeNeHb yBaxkHeHnaA TapHMckol BoakMHbl M MpH- 
beParollluX K HEH OOacTeH elle OKa3bIBaeT BJIMAHME MOCCIHAA TpeqCOBpeMex- 
faa JICMHMKOBaA 93n0xa. 
| Visyyeune aTux Bompocos uerBepTudHoH naneoreorpaduu Tapumckoli Bna- 
HHHBI MOSBOJIACT MO-HOBOMY MOMOHTH K pellleHHIO NpOOMeMbI ee yCbIXaHHA. 


Tloctynmusio 
21 Til 1959 


UWUMTHPOBAHHAA JIMTEPATYPA 


1H. A. Beaxespexud, JAH, 61, N 1—2 (1948). * C. Tequu, Ilytemecrsue 
Llentpambryio A3uto 1899—1902 rr., CI16., 1907. %3.M. Myp3aes, MonronpeKaa 
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yup, M., 1951. %& HLM. Ilpxespaapcxkyu it, Or Kynhmxu 3a Tanp-Ilanb u ua JI06- 
op,M., 1947. ® B.M. Cuuuup u, U3n. AHCCCP, cep. reon., Ne6 (1954). * B.B. I y- 
10B, IO Ux yuH-uu, COopH. zona. 1-ii reon. Kon. BTlexuHe 1957(Ha KHTAHCKCM &3.). 
N. Horner, Lop-nor, Stockolm, 1932. ® P. C. Chen, Lop-nor, Nanking, 1936. 
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Jloxxayp Akayemun nayx CCCP 
1959. Tom 127, Ne 4 


JI. &. CHJOPOB 
K BOMPOCY O JPEBHEM OJIETEHEHUH NAMHPA 


(ITpedcmaeaexno axademuxom JI. B. Haauexunoim 16 IIT 1959) 


O ypepnem omeyeHennu Ilamupa oO CHX NOP Heb3A CYAMTb JOCTaTOUH| 
onpexenenno. J]. B. Hanupxuy (°~4), H. JI. Kopxxenescxuit (*,°), C. MW. Kayn 
Hukos (7,4), B. HM. Ilonos (7*) uw pa ucceqopaTeeH, 3aHHMaBLIMXCA STHN 
BOMPOCOM, OTMeUaJIM HaIM4He CeEOB NO KpaliHeH Mepe AByX 9M0X OseqeHeHuA 
CuHTad pH STOM MpesbiqymyIo Somee MoulHOH. B mounorpacduyeckow pa6oré 
P. JI. 3a6uposa (') auuIb ynoMuHaeTcaA O NpH3sHakax «Oovlee WpeBHeH (MaKCH 
MaJIbHOM) 9TOXH OJIECHEHUA». ITOT ABTOP yTBep*KAaeT, YTO XOPOLMIO COXPpaHHJINCl 
CJI€AbI JIMIUb OMHOTO, MocseqHerO, OJIEMCHCHHA, HM TOJIbKO O HEM MOKHO TOBO} 
PpuTb c yBepenHoctbio. Ilofo6nyio TOUKy 3peHHA BbICKa3bIBaT JI. MW. MyuiKeto 
(°), sarem K. K. Mapxos (°,") 4 HeKoTOpble Jpyrue aBTOpbl. 

OrcyTcTBHe €MHCTBa MHCHHH OTHOCHTeEIbHO KOJIMYeCTBa HU pa3MepoB Ove 
qeHennlt Ilamupa, ecrecTBeHHO, 3aTPyHAeT peleHHe MHOFHX MpoOeM, a MHOrMé 
IIPHBOAMT HM K He€BePHbIM MasleoreorpaPuyecKHM MOCTpOeHHAM. 

MuorovieTHue MO/eBbIe HaOJIOeHHA 3aCTaBMJIM HaC HeOAHOKpaTHO CTaJIKH! 
BaTbCA C MpH3HakaMH JByX 90x omeqeHeHua Tlamupa”*. 

Xopoulo coxpaHuJINCb CBUeETebCTBa Oouee ApeBHEro OseMeHeHUA B OaccelHe 
p. Axcy. Ilo o60um ee Geperam, or ypounma Kapakua yo Toxtamplla, Ha mpo: 
TsDKEHHHM OKONIO 20 KM, pacKHHyJI0cb MopeHHoe Nose. P. JI. 3a6upos (!) cBa3Er 
BaeT eFO MpOHCXO*KMeHHe C JEATCJIbHOCTHIO JICMHHKOB MOcJIeqHerO OeeHeHHA: 
cnos3aBLIMX B OCHOBHY10 AOJMHY NO MpaBbiM mpHTOKaM Baarbin u yHKesbyplk Wh 
AKOOBI, MeperopaxkuBaBlunx ee. OHAKO 9TH JIeQHUKU OCTaBHJIM KOHEYHbIe MOPeHB 
yY Hu30BHH CBOHX JOJIMH, aHaJIOTHYHO BCeM JI@QHHKaM TOM 3MOXH B JaHHON 
palione. A mo OoptaM OCHOBHOH JOJIMHbI BbILMe OOMMMPHOH MOpeHHOM MOBepXHOCTE 
M HWXKE MOpeH TOCeqHero OJIeeCHeHHA, MPWyPpO4eHHbIX K YCTbeBbIM 4aCTAM 
JlOMH BTOporo nopsayqKa Terepmency, Benk u XaHioubl, COXpanulocb MHOrC 
CleqOB 2K3apallMOHHOH MeATebHOCTH Ooslee ApeBHero TvieTuepa, 3aNOHAB- 
mero Bce BepxoBba Akcy. 

OdpaTaAcb K COBPeMeHHbIM IIPHPOAHBIM YCJIOBHAM, YBUAUM, YTO B MCTOKaX 
pp. Baurpi uv /Lynkeb]bIK JleMHMKOB HET, TOra Kak B Oacceline Belika umerrcs 
HeOOJIbWIMe CPUPHOBbIe NeqHHKU. CooTBeTCTBeHHO HM BbICOTa CHeFOBOli JIMHME 
B BepXOBbax AKcy npuMmepHo Ha 100 M nuxe. IIpu TOM npOHUKHOBeHHE ClOsa BOS: 
yWHbIxX Macc ¢ Jora, 43-3a PunzyKyuia (1),— He EMMHCTBeHHad NpH4nHa OHH: 
XKCHHA CHeroBol HHH. To, ¥ro JomMHa Tlamupa ormuuaetca or Zomnubt Ilan: 
Ipka OOJIbUIeH KCepOHIH3OBaHHOCTbIO PaCTHTeEIbHOCTH, a BbICOTA CHeFOBOt 
JIMHHMM Ha IO%KHBIX CKMOHAX TOxHO-AMuypckoro xpe6Ta 61Hu3Ka K Han6omD: 
IMM e€ 3HaYe€HHAM MH HepeXKO MosHuMaetca Wo 5200—5300 m, cBuyeTembcrByel 
06 yMeHbleHuM aTMocdepHoro yBJlaxKHeHUA B omMHe p. Ilamupa, Haxons: 
WleHCA, BEPOATHO, B «fox eBol TeHu»**. OCHOBHAA 4YaCTb OCaKOB, IPHHOCUMBI 
no JomuHe [InugKa c sanayqa, monafaet B Baxanyapbio, a palion ucroKos AKc} 
M €€ BEPXHUX MPaBbIX MPHTOKOB ABIACTCA «IOBYIUKOM» MIA BO3YUIHEIX Macc 
HecyMMX STH OCANKH. OTHM B 3HAYMTeIbHOH CTelneHH OOBACHAeTCA NOHMKeHHE 
3]lecb CHeOBOM JIMHMM MU NOYTH OAMHAaKOBas ee BHICOTa Ha CKJIOHaX CeBepHOl I 
1OXKHOM SKcMO38MIkMM Ha xpeOtTax lOro-Bocrounoro Tlamupa u TuugyKyma. Or 


* Teomoposormueckne MaTepHasbl MosyueHbl pH BbINOMHeHMM KapTMpoBaHua yuacrKol 
TofM M O3€PHbIX KOTOBAH B mMacurraGe | : 10 000—I : 25 000, npegnpansatoro MamupcKoti 6uo 
qoruuecKkoH cranuMelt Mucrutyta Soranuku AH TamxCCP B 1952—1955 rr. 

** YcraHoBseHO cOTpy4qHukKamu TlamupckoH OMomoruueckolt craHuuu metom 1956 r. Ip! 
BHINOJIHCHHH KpyMHoMacuiTa6Hoit reoGoTaHHuecKol KapTMpoBKu. 
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piacTH MOSTOMy JieqHMKUN NocwIeqHero OvleyqeHeHHuA Terepmeucy, Beuka u Xa- 
{IOJIbI ObIIM HECKOJIbKO MOUlHee sleqHnKoB JlyHKenba~biKa u Basrbina, 0 4eM 
102KHO CYJMTb MO NOJOMKeHHIO H BeJIMUMHE UX KOHEUHBIX MOpeH. TyT u3BeCTHYIO 
fPOJb ChIFpasIH HW MYCCOHHbIe BOSAYWIHbIe Macchi, JO CHX NOP MpOHuKaloulue C ora. 
)MHAKO OHH TakxKe MoMaaloT HW, BEPOATHO, NoMaasiu B <IOBYIWIKy», OCTAaBJIAA 

OJIbILee KOJIMYECTBO OCAKOB B MepBbIX TpeX AOJIMHAX. 

Cen Gonee TpeBHero ouleqeHeHHA COXpaHnsUch B AomnHe p. Vcrbik, mpa- 
goro 1iputoKa AxKcy, O 4eM BCAex 3a Apyrumu uccuesqoBaTenamu (*) nucan 
iP. Jl. SaOupow (*), HO He Cena M3 9TOTO JOMKHIX BbIBOL0B. Kpome Toro, 
‘BPA JIM OCHOBAaTeJIbHO CoMHeHHe (') B CNpaBeIMBOCTH yKa3aHHi O TOM, 4TO 

KuWwiaka MybBoJK B ouuHe IInHmKa pacnomO*KeHa KOHEYHAA MOPeHa TvieT- 
epa, cmyckKaBlleroca c BepxoBbeB BaxaHzapbu u Tlamupa (2°). 

B coracuu C M3JIOXKeHHBIM BbIe, COOTBETCTBYIOILYIO Goslee ApeBHe 9T10xe 
DIeeHeEHHA KOHeEUHYIO MOpeHY B AOMHe p. AkOalita HYKHO UCKaTb B HHKHEH 
ee uactTn. JleictBuTebHO, y clHAHHA Cc Axkcy, Ha mpaBom Gepery Axk6ailitana, 
PHAXOMUTCH He MPHBJeKablliad elle BHUMAHHA UCCueLOBaTeNel NaBHO BOJHU- 
NcTaad c OecnOpsAOUHO pasOpocaHHbIMH NOJOrHMH XOJIMaMH H 3anaj[MHaMH NOBepXx- 
i ocTb. Ona cKopee HanoMHHaeT CrviaxKeHHbIM uyKyp (Tak MaMuHpCKue KMPrU3bl 
i a3bIBalOT MOPeHb!), YEM COCeAHHe POBHbIe PeyHble Teppacbl, MecTaMu pacuue- 
i 


{ 


HeHHble JIMHEMHOM BOAHOM Spo3veH. Koe-rge Ha CKJOHaX XOJIMOB TYT MOXKHO BH- 
WIETb JOBOJIBHO KPyNHble CpaBHHTeJIbHO C1a6O OKaTaHHbie PviblObl ceporo rpaHuta. 
iBerpeyatorca BaslyHbl Goee 1,5 M B nonepeuHuke. I]puHeceHb! OHM ClOfla, MO- 
BHAMMoMy, JieqHuKOM c Mys3xkouipcKoro xpe6ta. TpaHcnopTupoBKa TaKHX BaJly- 
#HOB peKOH 43 BepxoBbs AKcy MaJloBepoaTHa. CreqoBaTebHO, JOMyCTHMO CuH- 
|TaTb OOMMMPHY!0 YY Ky POBMHY!O NOBEpXHOCTh y ycrbA AkOalitana KOHeYHOM Mope- 
}HOW ryieTuepa, CTeKaBLUerO NO STON WOJHHE H, BOSMOXKHO, NPHHUMaBLUero Kpyti- 
‘HbIM mpuToK u3 Bocrounoro IImapra. Torga npugerca mpucoeqHHUuTbCaA K MHe- 
jHut0 B. V1. Ilonosa (!*), cuntaBuiero sTy JOMMHY TPOrOBOH Kak BbIllle MOpeH M0- 
jcuIeqHero OJIeeHeHHA, TAK WH HHXKe HX, HU OWeHNTb NO AOCTOMHCTBY 3HaveHHe 
3PO3HOHHOH JeEATeJLHOCTH 3alOJIHABWeErO €€ B CBOE BPeMA JIeMHHKa, wero He 
CKJIOHHbI IIpH3HaBaTb HeKOTOPble aBToppl (?). 

__ B Oacceline Aumuypa B ycTbeBok uacTn JouMHbI BamryM6es Ha JeBOM CKIOHE 
‘Hal MopeHoli mocueqHero OvleqeHeHHA MU Bepequ Hee JeXKUT OFPOMHBIM (BbILUEe 
yeIOBeYeCKOrO pocTa Ha MOBEPXHOCTbIO) 9paTHYeCcKHH BaJyH (cepbi rpaHnt). 
Sr BbISbIBaeT COMHEHHE B IpaBHJIbHOCTH JaTHPpOBKH MOpeH B HH30BbAX Pp. Avn- 
aypa (’). Ilo Hammm mpescraBienuaM, KoTJOBMHAa 03. BDyJlyH-Kyb B nepHoy 
‘HOCeTHerO OJIeeHeHHA WeJIHKOM JIbJOM He 3anouHsAacb. Mopena, COOTBETCT- 
‘Bylollas, 10-BHAMMOMy, MOCJIeqHeEMy OsIeeHeHUIO, HAXOJUTCA B WOWMHe Tarap- 
-KaKTbl IPH BbIXOJe ee B O3EPHYIO KOTIOBMHY. Cama Ke KOTIOBMHAa HM Oepera 
O3epa H300HJYIOT BayHaMH, NONaBLUMMH ClOJa, BEPOATHO, B SNOXy Mpesbily- 
mero ovleqeHeHua. 

B sakioueHve 3aMeTHM, YTO HFHOPHpOBaHue 3HaveHHA Oovlee APeBHUX 
OJIeeCHeHUH M TMepeoleHKa JeATeIbHOCTH JIEQHHKOB NOCeqHeH SMOXH MOKET 
IIPHBeCTH K HEBEPHOMY NOHMMAaHHi0 POJIM APeBHHX O/eeHeHHM B POpMUpOBaHHuA 
pesbeda OCHOBHBIX MaMUpCKHX oH (1), a TaK2%Ke BHOCHT NyTaHUlly MW 3aTpyy- 
HACT CIO BLIACHEHHA HCTOPHH pasBUTUA BCero MpHpogzHoro KommuieKca Llamupa. 


Botranuueckuli MHCTATYT Tlocrynuso 
Akaylemuu vayk TagxxCCP 12 IT 1959 


HWHMTHPOBAHHAA JIATEPATYPA 
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p. 3, 1916. ® 71. B.Hanuskus, tam xe. 1 1. B. HaausxKun, Tp. BPYO, 2, 
Bp. 182, 19382. UJ. B. HanusxKun, Tlaneoreorpajua Cp. Asnu, Hayun. npocn. 
pa6ot Tamx.-Ilam. sxcn., 1936. 1 B.W. Tlonos, Tp. BPYO, s. 242, 1932. 
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Jiloxaago Akayemun nayr CCCP 
1959. Tom 127, Ni 4 


[EOJIOTHS 


MN. B. ®EJOPOB ant 


HEKOTOPbIE HOBbIE JAHHbIE OB Y3YHJIAPCK UX OTJIO)KEHH AD) 
KABKA3CKOPO HOBEPEXKbA YEPHOTO MOP A 


(ITpedcmasaeHo akademukom H. C. MMamckum 23 IIT 1959) 


Y3yHNapCKue OTJORKeHUA, BbIeIeHHbIe BepBble Ha KepyenckomM novlyoct| 
pose A. JJ. Apxanreapcxum u H. M. Crpaxospim (1), H3BecTHb! H Ha Kapkag} 
CKOM moOepexbe UepnHoro mops. 

Tleppble cBeqeHHA 0 HasIHUHH ITHX OTIORKeHHH Ha KaBKase MbI HAXOQUM B yKa 
3auuu H. A. Ppuropospuya-bepesoscxoro (*), oTMeTHBLIero lmpucyTcrBHe Bala| 
nus BMecre c Kacnulickumu Didacna B peBHesBKCHHCKOM Teppace y Berrbi 

Paooramu JI. IW. JlaparamBunu (*) y3yHiapcKue OTJOKeHHA ObIH yCTaHOB! 
JleHbl K roro-BocToky oT JKy6ru (y TeHrnukn), re OHM CBA3AHbI C PeBHESBKCHH 
cKOH Teppacon. 

He ocraHaBJIMBanch Ha HaxXO{Kax y3yHJlapCKUX OTJIOKeHHH Ha KaBka3cKOM. 
no6epexkbe nu B Typuu, MpuBeqeM HeKOTOPble JaHHble, MOyYeHHble HaMU CO- 
BMectHo c A. P. TenrHepom B nepuoy nosmeBbix pa6ot 1958 r. | 

Mopckue Teppacbl, B TOM ¥nCIe WH yY3yHJapcKasn, OblIM Mpocwex*KeHbI HAMH OF 
palona ycrba p. []maybr Byoub Bcero KapKkascKoro mo6epexba. Han6osee 
WMHTCPeCHbIMH YUaCTKAMH ABJIAIOTCA Oeper MexKy MbIcoM MyyxKonac, rae yqasock 
o6HapyxKuTb B 1958 r. uayquHcKHe OTMOKeHHA, H ycTEeM p. ITimayy, a Take 
moOepexkbe oro-BocTrouHee Tyance. 

Sanajuee yctba p. Ilmaybl B KpyToM OeperoBoM OOpbIBe MOXHO HaGwIOLaTb, 
Kak Ha aOpafMpOBaHHOM MOBeEPXHOCTH KPYTOMOCTAaBJICHHBIX MJIaCTOB Me€C4aHHKOE 
uM Mepreve (inlia 3asieraeT KOHTIOMepaT H3 rpyOblxX TasieUHHKOB HM OKaTaHHBIX 
ribl6, NepeXOAALIMH BBepX B KOCOe HU FOPH30OHTaJIbHOe NepecsaMBaHue Laweu- 
HHKOBOFO KOHTVJIOMepaTa C IIPOCJIOAMH WM JIMH3AMM M3BECTKOBNCTOPO necuaHHkKa. 
O6ulaAx MOWLHOCTh HX 2—2,5 M. 

Bpue 3aJleraloT CJIOHCTbIe 2KeJITOBAThIC JETPHTYCOBbIe YIJIOTHEHHbIe TIMHU- 
cTble MeCKM WM CYIIMHKH C TadibKOM HW UWLeOHEM, MOULHOCTbIO JO 3 M. 

B HSBeCTKOBHCTBIX NeCYaHuKaX HM KOHTIOMepaTax BCTpeyaloTCs B H300HJIMH 
OTYeTJIMBbIe OTNeYATKH H OOOMKU Cardium edule L., aTakxe peqkKue OKaTaHHBle 
o6jomKu Didacna u Dreissena, uro onpeyemeHHO yKa3biBaeT Ha y3yHuapcKuhi 
BO3PacT ONHMCaHHbIX OTORKeHHH. Ilofourwa ux pacnonaraetca Ha adcomIOTHOH 
BbIcoTe 25—26 M, KPOBJIA KOHTOMepaTOB HM MecuaHHKOB Ha 28 M, a KPOBJIA 
YHJOTHCHHBIX TJIMHHCTHIX MeCKOB Ha BbIcoTe OKONO 30—31 mM. Banue pasBura 
MOUHaA, 20 2—3 JeCATKOB METPOB, TOJIa CyrIMHKOB uM Cyneceli co me6HeM, 
MpelcraBawoiulad CoOoH MpOJMOBNAIbHO-JeMOBMAIbHbI weld. 

[lo cBoeMy BHeWIHeMy BHAY HM MOMLHOCTH STH OTNOXKeHHA HanNOMUHalOT 
NPOMMOBHAaJIbHO-LeOBHaJIbHbIM MOKPOB, JieKaluii B 10 KM 3amayqHee Ha UayqHE- 
CKUX OTJIO*KeHHAX MbICa MykKonac, uTO aeT HEKOTOPHIe OCHOBAHHA TOBODUTE 
06 WX OHOBO3SPacTHOCTH. 

Y3yHapCKue OTMOREHHA OOPasyl0T OTYETBO BbIPAKEHHY!O B pPesbede adpa: 
SHOHHYIO Teppacy, ApeBHAA BOJHOMpHOOKHAA JMHMA KOTOPOl, ecu CYyAHTE 
10 BbICOTe OPOBKH M WIMpuHe Teppacbl OKO0 200—300 M, pacnomaraetcs Ha OT- 
MeTKax NopsyqKa 35—37 M. 

Ha O1M3KOM ypOBHe HaOJOJaloTCA y3yHJlapCKHe OTMOXKeHHA HM BOCTOUHEE 
yetpsa p. Ilmaqp. Saecb pasButa WIMpoKan, AO HeCKONbKUX COTeH MeTPOB 
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JOpasHOHHad APeBHEIBKCHHCKaA Teppaca, COKEHHAA KOHTOMepaTaMH 
eTPHTYCOBbIMH H3BeCTHAKAMH C TuNMUHOH dayHoH Didacna nalivkini Wass., 

. cf. pseudocrassa Pavl., Dreissena u ap. Bpicora Apesueli Oeperozoiit AMHMH 
le oKon0 41—43 M, a 6popKa CHMKeHa JO 38 M. 
| Bocrouuee ce. Kpnuuia MOXHO HaOMOLaTb, KaK Ha KOCOCIONCTHIe JeTpu- 
BponEic APeBHESBKCHHCKHEe H3BECTHAKH ITOH Teppachl HaJieraloT Ha BbICOTe 36— 
*8 M TaJleUHHKOBble KOHTIOMepaTbl, cojepxauiue Cardium edule G. u oKataH- 
ible OONOMKH Didacna. 
| Takum o6pasom, 3yecb, Kak u y Tenruukn (1), HaGmogaercs HasleraHue y3yH- 
{lapCKUX OTJOXRKeHHH Ha JPCBHESBKCHHCKHe, MPH ITOM MepBble TECHO CBA3AHBbI CO 
BTOpbIMH H MpHypOveHbI K OHO Teppace. 
| YsyHuapcKne npHOpexHble OTOXKeHUA MPHYPOUeHbI TObKO K MOPCKoli vacTH 
,PCBHESBKCHHCKOM Teppacbl H B CTOpOHYy ee ApeBueli OeperoBol MHUM HE poO- 
beKUBAIOTCH, YTO OTParxkaeT perpeccHBHbIlt XapakTep HX 3aeraHuA MO OTHO- 
HI€HHIO K A PeBHeESBKCHHCKUM OTJIOXKeHHAM. 

Ha yuacrke Oepera 3anafuee ycrba p. IImayp, paccMorpeHHoM BbILe, Apes- 
€9BKCHHCKHE OTJIOMKEHHA MOJHOCTbIO YHHYTOXKEHI MOPCKOH aOpasvelt y3yHuap- 
KOTO BpeMeHH. 

K soro-Boctoxy or Tyance 6ularojaps 3eMJIdHBIM paOoTaM NO peKOHCTpykKUMH 
occe yJaJiOcb OCMOTpeTb HeM3BeCTHbI€ paHee OOHAKeHHA Y3yHJAaPCKUX OT- 
domenuh. Tak, Ha ydacTKe Oepera Mexy yctbamu pp. Maxonce u Amie pasButa 
HaOpa3sHOHHaA Teppaca, OTYeTJIMBO BbIpaxkeHHaA B pewbedbe. Ona mepekpbita 
|4pomopuastbHO-eOBHATbHDIM TJlallOM, W3-l10J, KOTOPOrO B BbIeMKaX HOBOL 
ip aes WOCCe MOXKHO HaGJOLaTb MOPCKHe OCAaIKH. STO CMONCTHIe rasieuHHKOBbIe 
# KOHTIOMepaTbl, 3auleratolive Ha Cpe3aHHbIX TOOBaX MacToB diva; BBepX OHH 
MOCTeMeHHO CMeHSIOTCA ACTPHTYCOBBIMH YIWJIOTHEHHBIMH MeCKaMH OXpucTOo-6yporo 
fuBeta c dayHou Cardium edule L., Venus gallina L., Tapes sp. (Bo3moxxHo, 
T. rugatus B. D. D.) 4 o60mKamu Didacna. O6ulaa MoulHOCTh MOpCKHX OTVIO- 
| >KeHHH ~2 M. Mx nogouiBa pacnowlaraetca 3yecb Ha BbICoTe 40—43 M, a KpoOBIA 
'~43—45 M, T. e. Ha 7—10 M Bpllue, ¥eM B pahone yetos p. IImagp. CyazutTb o 
| TIOJIOXKKEHHU ~MpeBHeli OeperoBoli JIMHUH Teppacbl MOXHO TOJIbKO KOCBEHHO. 
BnosHe BepoxTHO, UTO ee OTMETKA 3feCcb Ou3Ka K 50 M. 

Cy m0 HaxoyKamM o6i0omKoB Didacna smectre c C. edule L. u ap., 3mecb 
‘HaOmiojjaeTcA TakxKe HEKOTOPOe MepeKpbITHE PeBHeSBKCHNCKOL Teppacbl y3yH- 
“JapCKMMH OCa\KaMH. 

| Haylo OTMeTHTb, 4TO JIPeEBHEIBKCHHCKO-y3yHJlapckan Teppaca, Mocruraroulanr 
3HAUMTeNbHOM LWIMPUHbI, HaOOvIee OTYUETMBO BbIPAxKeHa B pesbedbe Bcero KapKas- 
ckoro no6epexbsa Uepxoro mops. [IpocuiexuBasxAch NOYTH Ha BCeM ee IIPOTAKeHHH, 

OHa OOpa3yer COBPeMeHHbIe YepTh! NoMepeyHoro mpoduixa nodepexbaA. Bce 9To 
JaeT OCHOBaHHe MpemnoONaraTb, YTO [PeBHeESBKCHHCKO-y3yHJilapcKasa (basa pa3- 
Burud UepHoro MOpA OXBAaTHIBAeT 3HAUHTeJIbHbIM NepHol BpeMeHH. 

TlopcemecTHo 2Ta Teppaca OTJeuIeHa OT BbICOKOH KapaHraTCKOH Teppacbl (BbI- 
coro 25 m) u or Gomee HHU3KOH KapaHraTckol Teppacbi (12 mM) peskum aOpasnou- 
HbIM YCTYIIOM. 

B AOxa3suu y3yHJlapcKas Teppaca, 10 HalIMM HaOJIIOJeHHAM, COmocTaB- 
anetca c IV peunol teppacoi p. Koyap, saBisioulelica HeCKOJbKO Oovlee 
UpeBueli, veM KOHeUHaA MOpeHa B JomuHe p. Aurxeu (ipaBoro nputoka p. Kogap), 
OTHOCUMaA K MaKCHMaJIbHOMY ovlefeHeHut0 Kapka3a. Bricokaa Hw HH3KaA KapaH- 
raTCKue Teppacbl CooTBeTcTBeHHO oTBeyaIoT III u II Teppacam p. Kojapa u aBaA- 
}OTCA HOee MOJIOALIMH, YEM YNOMAHYTaA MopeHa. TakoBbl BKpaTile Te cBeleHuA, 
KOTOPbI€ MOXKHO COOOWHTh Ha OCHOBAHHH MMelOIeroca MaTepHaula. 

Crpaturpaduyeckoe mouiowkenve y3yHJlapa Wu ero COOTHOWWeHNe C KapaHrat- 
CKMMU OTJIOXKeHHAMH elle He BMOJIHe BbIACHeHbI. Buea y3yHuiapcKue OT- 
noxenusa, A. JI. Apxanrenpckuli u H. M. Crpaxos (1) paccmarpuBasm ux Kak 
ocayKU, OTpaxkKalollve HavaJIbHy!0 (asy OCOJIOHEHHA ApeBHeESBKCHHCKOTO Oac- 
celia 3a CueT NOCTYNseHHA CPeLH3eMHOMOPCKHX BO BO Brlaiuny Uepuoro mops. 
Tlambueliwiee OcoOHeEHHe MpPHBeIO K 3aceeHHIO MOpA OoraTol KapaHraTcKon 


cbay HoH. 
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Mexay y3yHJlapcKuM HM KapaHraTCKMM 9TanamMu pasBuTua UepHoro mop} 
Ha3BaHHble aBTOPbI MpemnoslarasM OOWIMPHbIe NOLHATUA MpHOpexXHOK MOJIOCE| 
6arojapA KOTOPbIM y3yHsapcKHe clon Ha KaBkase TeCHO CBA3AaHbI C ApeBHt} 
9BKCHHCKOM Teppacol, a He C KapaHraTCKOH, OTMeAACb OT Hee YCTYNOM. | 

OqHaKO 0 COOTHOWCHHAX Y3yHapCKUX HM KapaHTaTCKHX CJIOeB BbICKasbIBEs 
JIUCb B MoceqHee BpeMaA pasuuHbIe MHeHus. I. MW. Dopeyknit B padorte, onyO.mE| 
KOBaHHO!i B 1953 r. (3), pasqenas1 HX SHAYUTeJIbHBIM NepepIBOM. B 1955 r. (*) of 
yxKe paccMaTpuBaeT y3yHJlap Kak OnpecHeHHyI0 (JIMMaHHYyl0) (allulo KapaHraré} 

Ilpupegqenuple Bblle JanHble mo Kapka3cKoMy moOepexkbIO JocTaTouH| 
yOeuTeIbHO no_rBepxaor BsraagqEt A. J{. Apxaurenpcxoro u H. M. Crpe} 
xopa (1), [. HW. Tomoza (*) u Ap. 0 TOM, 4TO y3yHJapCKue OTOMKEHHA TECHO CBRE 
3aHbl C J peBHeSBKCHHCKOH TeppacoH HU, HalpOTHB, OTJeJIeEHbI 3HAYMTEJIbHBI} 
MepepbIBOM, B Buse aOpa3sHoOHHOrO ycryma BbICOTOH Wo 15 M, OT KapaHraTCKO}} 
Teppacbl. Y3yHapCKHe OTJOXKeCHUA MOXKHO PaCCMaTPHBAaTb KaK BePXH CTPaTH) 
rpaduyecKu eHHOrO ApeBHeSBKCHHCKO-y3yHJlapCKOrO TOPH3OHTAa. 

O sHaueHuH MepeppiBa MexKy y3yHapOM HM KapaHTraToM MoKa elle cyJHT)) 
TPYHHO, OMHaKO HaM KaxKeTCH, YTO STOT NepepbIB OOYCJIOBeH He TOJIbKO OJHHMI| 
TEKTOHHYCCKHMH IIPHUMHAaMH, HO CBA38AH TaKKe C ONpeeJICHHbIMH H3MCHCHUAMI| 
B pexKuMe caMoro Mops. 

Hasuune Takux (pop, Kak Venus gallina u Tapes rugatus, nomumo Cardiun| 
edule, B y3yHJapCKMX OTJIOXKeHUAX IOro-BocTOUHee Tyarice JaeT BOSMOXKHOCTH Cy' 
UTb O €FO COJIEHOCTH BHEe 30HbI ONpeCHeHHA, KOTOPad Oba, 1O-BHAHMOMY, HWDKe 
COBpeMeHHOH coseHoctH UepHoro mops. UtTo xe KacaeTca peBHeE9BKCHHCKH? 
Didacna u Dreissena B y3yHJIapCKUX OTJOKEHHAX, TO, CYA MO CTeMeHH UX CO 
XPaHHOCTH, OHH HaXOJATCA 3)leCb B MepeOTIOXKeHHOM 3asleraHHuu. 


TeonormuecKH MACTHTYT Tloctymuso 
Axkaylemun Hayk CCCP 10 III 1959 


UMTMPOBAHHAS JIMNTEPATYPA 


1A. Jl. Apxaureapcexui, H.M. Crpaxos, Teonornueckoe crpoenie u HCTO- 
pus paspuTua YUepnoro Mops, M3q. AH CCCP, 1938. 2 H. A. Tpuropospuu-Bepe 
30BCKH i, 3am. Hopopoc. o6uy. ecrecrBoucnpitrateneli, 25, 1, Onecca, 1903. %T.U. LT o- 
peuxku i, Bonp. reorp., Ne 33 (1953). *£T.Y. TopeuxKu it, Broan. MOM, orn. reon., 
30 (2) (1955). 5 T. YW. Tonos, tam xe. 
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lokaaygp Akagzemunu nayr CCCP 
1959. Tom 127, N 4 


MHHEPAJIOTHA 


Al. A. MAHEEB 
HEJ.KO3EMEJIBHBIA SNUAOT WS NEPMATHTOB CPEJIHETO YPAJIA 


(IIpedcmaeseno axadeuuxom JI. HW. Mlep6axoeunmu 30 III 1959) 


Peyzko3eMebHBI HITPHHcoepKalln snuZOT OOHapyKeH B IPpaHHTHBIX Mer%- 
HaTuTax Topbl CaogsHoH Ha Cpequem Ypate. IlepponatantbHo MHHepal NpHHH- 
HajicA HCCAeqOBaTeIAMH 3a opTuT. B 1955 r. E. HW. Hetbeqopsm on onpezesen 
HaK SMHOT-OpTHT. 

| Ilermarutopaa xunta Ne 4, ofHa u3 CaMbIX KPYNHBIX KH. JaHHOTO pahoua, 
faHOo.lee OoraTa aKIleCCOPHbIMH MHHepataMH PeKHX SeMeHTOB (PepriocoHHT, 


Puc. 1. Ypaascxui urrpuicozepmamui suuzot B urryde #3 Termatuta. 7/3 HaT. Bea. 


ONYMOHT, SBKCeHHT, WMpKOH ("), peqKOSeMebHBIM SmHZOT, cheH ap.). 7Kuaa 
MpOfOAbHOCeKyllat, JIHH3OBHAHad, C pa3siyBaMH H TepeKHMaMH, 3aJleraeT 
cpeau cioqsHo-ampuOor0Bbix rHeficoB u rpaHutTo-THelicos. IlerMaTaT »aHAB 
No 4 xapakTepu3yeTca MofocuaToH TeKCTypOH H Pa3BHTHeEM CTPyKTyP 3aMellie- 
Hua. IlonochI B OCHOBHOM CJlaraloTca CaXapOBHJHBIM aJIbOHTOM, 3aMellatolluM 
aHie3HH-OMTOK1a3 H MAKPOKJMH. CaxapOBHHbIM albOUHT YepexyeTca C 30HaMH 
H JIMH3aMH TpaHYAHPOBaHHOTO KBaplla, KalblluTa, MYCKOBHTa, QHCTALIKOBO- 
seeHOro 3muoTa, TpahaTa HU APyruxX MHHEepadioB. ; 
Onucplpaembli MHHeEpasl HaHOoslee YacTO BCTpeyaeTCA B MerMaTHTOBOH ue 
No 4 8 Buje BbijeneHHii YepHOrO IBeTA, HH30BHAHOTO, CTOO4aTOFO H H3OMETPHT 
HOTO O6.1HKa, pa3MepOM OT HeCKObKHX MuJlAuMeTpOB Zo 70 cM no HaHGombliemy 
Mapamerpy (puc. 1). ; ' 
SnusoTopad MHMHepalv3alHA CBA3aHa C ONpefeeHHOH CHCTeMOH TPellHH, 
OHa HaOulOfaeTcaA H BO BMelilaloulux mopofax. Baijetenue KPHCTaa0B pezKo- 
ZeMCJIbHOFO 3NHJ0TA B BHJe WemoueK, Ha/IMuHe B HHX PeJIMKTOB MOJIeBbIX LiNaToB, 
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arperaTHble H yTHeTeHHble (POpMbI pocTa, 30HaJbHOe CTPOCHHE KPHCTAIJIOB | 
Wpyrne JaHHble CBuJeTeIbCTBYIOT 0 MeTaCOMaTHYCCKOM cnocobe oOpa30BaHH 
peAKO3eMeIbHOFO SITHOTA. 

HeogquokpaTHoe J[po6sleHHe HW H3MeCHEHHE OTAEJIbHbIX KPHCTaJJIOB MUHepailé 
reHeTHuecKkad CBA3b C Pas POOJIEHHBIMU PCJIMKTAMM OIMTOKIa3a HW MUKPOKJIMHE 
nepeceyenue KPUCTaWIOB PeKO3eMeJbHOTO smufoTa ApyrHMH MMHepaJlaMH 
WemouKaMM UX KPUCTaJWIOB TOBOPAT O PeJIHKTOBOM XapakTepe PpeAKOSeMECJIDHOF 

3uoTa H ero BbIJeeCHHH 3aQOJIrO I 
Tia Gia an aJIbOUTH3 all HOO pas0BaHHA OCTAJE 
Xumuyeckuit cocraB pezkoseMebHOrO aMuJOTa HbIX PeAKHX MHHePaJIOB KHVIDI. 


CatogaHoit ropsr * Pexko3eMebHbIi SHOT B mer 
Comepae..| Avo, xommy,| Atom,  MATHT€ COMPOBOMKMAeTCA OPeov1aM, 
Onmcey: Bec. % KATHOHOB komm.  TPeWHHOBaTOCTH HU MOKpacHeHHy 
| (reMaTHTH3aituH); BOIM3H KpHcTadl 

JOB 10 mlocKocTH craitHocTu 
Pua Se 1260 TpelluHaM B MOJeBOM Wate (adh 
AleOs 23'98 | 470 705 6uTe) uspeaKa pa3BuBalore: 
FesO3 8,63 108 | 630 162 JICHAPHTbl OKHCJIOB MapraHila, CBA 
FeO 3,56 | 050] (rp-B)| . 050 JICTeJIbCTBYIOULHe O HEKOTOPOM BbIHO 
MnO sa hiineee ie 004 ce MapraHiia u3 peKO3eme/IbHOP 
ed) ile ae ae ae 9nuoTa B THIepreHHbIX yCJIOBHAX 
SrO 0.64 | 006 006 Bee BbieeHHA PeKOSeMesIbHOr 
H2,0* 2.86 59 159 gnufota CyHOAAHOH YTopbl, XOTA 1 
H20~ OO al We = MMelOT KpHCTaJIMYecKHe OVepTaHUsA 
| HO MOUTH He OOJIaaloT XOpomio 06 
Guna 100, 44 1815 o739 + +« PaSOBAHHLIMM rpaHaMu. Oro yANM 
Yu. pec 3,29 HeEHHbIe MIOCKOMpH3MaTHYeCKHe KPH; 
CTaJJIbl MOHOKJMHHOH  CHHTOHMH: 
Ananutux Vcaesa, BCETEM. Kpuctambl 30HaJIbHbI, OvlecTsUMe 


(ip: As Sippy, B= 4, S90 00s, OUAOLIa nie 


B = 0,76 > 3,00;.0:Si: rp. B= 12,29-3,00;. 2 14° ee oe ae 


: 3,00; O + OH = 13,02. OvIeCK CMOJIAHOH, pexKe CTeKJIAHHbIL 

®axtop mepecueta = 630: 3 = 210. yo Matoporo. MuHepasl xpynkni, E 
CrpykTypHaa (bopmyvia: TOHKHX OCKOJIKaX  lpOCcBeuNBaeT, 

(Cay go ¥o,055T 0,03 19,01 )1,89(AleoaF ey 51 p04  UuBeT nopomka cepbii. M3n0m 6sus- 
Mi, oi lanpotane oreo see KHH K PaKOBHCTOMY, CMauHocTb sAC- 


Had m0 II] nuHakongzy. MuxpotBep- 

* Auamu3 moOesHo mpegoctrasnen E.W.He- AOCTb, ONpeMevieHHaat Ha IIMT-¢ 
(peQoBbIM, KOTOpomy aBrop Bipaxaet cpow H. HM. PasenkopoH B sa6opaTopur 
IIpH3HaTeJbHOCTD. MMHepaJlOrnueCKHX MeTOJOB, paBHa 
943,8 KI /MM? JWIa HeH3MeCHeHHBIX 4H 

798,5 KI'/MM? jdt H3MeCHEHHbIX yuacTKOB, 4TO N10 WKame Mooca COOTBETCTBY€T 
6,4 u 6,0. Yq. Bec 3,29. PexkosemebuHbiit sn OT paHoaKkTuBeH, He JIKOMHHEC- 
mupyet, He OOlaqaer 9eEKTPOMpPOBOAHOCTHIO MH MarHUTHOCTHIO. Pagsmaraercs Ip 
HarpeBaHnu B pa3sOaBnenHolt HCI (1:1) ¢c sBpienenuem rena KpeMHesema. 

B uucbe WBeT MuHepasa %KenTO-3eeHbIi 6e3 3amMeTHOrO JIeOX pOn3Ma, 
peabep BbicoKkuit. PeyKo3eMe/bHbIli SNMAOT AHUBOTPONeH, OONaqaeT OUeHb HU3SKUM 
ABympetomienvem 0,013, N, = 1,708—1,712; Nm = 1,714—1,718; N,z= 
we 1,718 —1,724; 2V OoubuIoH, OTpuwaTenbHbIi; Jucnepcua CHMbHad r<d: 
Np: Ill = 37°. OrpaxkatenbuHaa cnoco6vocrb oveHb cya6as, BHYTPeHHHe pe- 
(buleKCbl KpacHO-KopuyuHeBble ui Oyppie, cnadble. Kunsmett HC] TPaBHTCHA M1I0Xxo, 
HF — mruopenuo. IIpu stom Bpiensertca TPeULHHOBATOCTh MW JBOHMHUKOBAA 
CTpykKTypa. 

Ilo rpemmHkaM peqKo3eMeIbHbIli SMMOT HHOrLA nmojBepraeTca rHApOTepMa.b- 
HbIM HSMCHCHHAM: TBYIIpeJIOMIeHHe MHHepasla NaaeT elle HW>KE JO Cepo-cHHHX 
TOHOB, MHHepaJl CTaHOBHTCA OeclBeTHbIM, 2V — nOomO*KUTeJIbHBIM. Buumo, 
3eCb MPOUCxouT BbIHOC Fe, Y un U c npespattenvem peqKo3semembHOrO sruqOTe 
B WOH3HT. STO 3aksIOUeHHe NOATBepALaeTCA MUKPOCKOMHYeCKUMH HaGvi1ojle- 
HHAMH. B O2HOM H3 aHUIMdoB BAO TpellMHKU B KPHCTaJJIe PeKOZeMeJIBHOTC 
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PMMAOTA HaOOMaeTCA OCBeETMeHHaA MOoca WupHHO WO 1 cM: anHqoT 3ame- 
(JaeTC A IOW3HTOM C BbIHOCOM Fe, oTmararolleroca 3fecb *Ke B BU OUeHb Me@JIKUX 
sbIeeHUH NupuTa. B roti xe *KUKe WOM3HTa OOHAPy2KeH KPUCTas rpanata — 
FLAbMaHIHHa AMaMeTpOM BS MM C peJIHKTaMH 9mMJoTa BHYTpH. B muande Bu_HO 
asBUTHeE WenOUKH MeJIKUX TpaHaTOB NO TpellHHKe B IMHAOTe, BAOMb KOTOPO! 
poucxoZuT 3aMelleHuve Ha WousuT. Boinoc ypana pu ruypoTepMaJIbHOM H3Me- 
JHCHHH PeAKOZeMEJIbHOTO SMMAOTA NO TpeulHHKaM NOATBepKaeTcA MakpopafNo- 
ippaduett. 
MeracomaTuueckoe 3aMellleHHe PeAKO3eME/IbHOPO STMOTA STIMOTOM, TrpaHa- 
TOM, OM3UTOM, C/IOKOM MpOABMeHO cnopayuyecku. Topasyo Gosee pacmpocrpa- 
MICHO BHINOJIHEHHe MO3HHMH MUHepalaMu (aJlb- 
JOHUTOM, CJIIOJaMH, KBaplleM) TpeulMH B KpucTa- 7, 
maxX pe\KO3eMeJIbHOrO 9mMOTA. ; JO 
PajluwoxuMuyeckHil  aHaiv3 mWoKa3aJl, 4TO B 
PaJIbCKOM HTTPHHcOXepxauleM smMAOTe comep- BW 
<uTca B 23 pasa OoJlbu~Ie ypaHa, 4eM TOpHs 
1(0,14% U; 0,006% Th). Bansocrb Kpuctatio- 
WXHMHUeECKUX HW TeCOXHMHYeCCKHX CBOHCTB ypaHa 
pi UTTPHA 3acTaBJiAeT NpeAnOoONaratTb mpeoOsaqanne 


lypaHa Hall TOpHeM BO. BCeX HTTPHeBBIX 
[ 


) 
} KOMILICKCHBIX MHHepasiax. SOTO mpeAnoso*Kenne \a 
| MOATBEPAHJOCh Ha MIPHMepe HTTPOOPTHTa us Mec- 
iTopoxw jenna «CuHaa Masa» (0,37 %U; 0,138%Th). 
| Ilo 2aHHbIM peHTTeHOXHMHYeCKOrO aHawH3a, 
}BLINOHeHHOrTO P. JI. BapwucKuM B peHTreHo- 
fcHeKTpaIbHOit Ja6opaTOpuH, peAKO3eCMeJIbHbIM 
5 SUM OT OOslalaeT CJIENYIOULHM COCTABOM PeKO3EMECJIDHBIX 9JIEMCHTOB (B TPOWeH- 
ytax oT LTR): La 2,4; Ce 7,8; Pr 1,0; Nd 2,4; Sm 2,0; Eu 1,0;.Gd 5,8; Tb 1,05. 
(Dy 13,7; Ho 3,9; Er 30,7; Tu 4,9; Yb 19,5; Lu 3,9. B murepatype yKa3pipa- 
| JOCb Ha OTCYTCTBHe peKO3eMeJIbHbIX MUHepasIOB C YeTKHM MaKCHMyMOM 
juga Er (7). Ypaspekuli pegxKo3eMeJIbHbIli anuyOT, TAKMM OOpasoM, ABAAeTCH 
|Me€pBbIM H TOKa eHHCTBCHHbIM MHHepasiom C OTYCTJIMBbIM SPOHeEBbIM MaKCH- 


“MyMoM (puc. 2). 


Ce Nd Sm Gd Dy er Yb 
Pro=-Ew 4s To, HO) Tuy Slax 


Puc. 2. CoctaB peqKux 3eMeIb B 
ocayke & TR2Os3 v3 peaKo3zemenb- 
HOrO 3mHLoTAa 


Ta6auua 2 
MexnaocK ocTHBle paccTOAHHA peKO3eMeJIbHOrO smu yoTa 


PeqKO3eMeJIbHbIK 39m AOT * Onupor (*) PeqKo3semMeIbHbIM smu _OT * Onupor (3) 
(PuKkcBeppH, (Pukcpeppn, 

5 | Hempokasien- mpokaJeuubili MaspepH = | HempoKasien- NpoKaJieHHbIii Maspepu 

2 Hblit mo 750° Xusac) 2 Hb mo 750° Xusac) 
ef I de / Go / Cant ve DROVE Ba I ta ee 
a a ry n | Th n nr 
1 LEON ay 6 AOL 6 hs vate 7 1,88 
2 = — 3 4,03 ANS. O7 W418 ; 2 1,70 
3 — — Din) sedi 49 4 |3,48 119 5) 17165 8 A680 8 1,64 
4 Se A Oe Ne eet lS Genel 
5 — 4 Baars Bese eee eal 5 1,538 
6 10 ZOO AO 2,94 10 |2,90 }22]; — — D 1,464 6 1,461 
7 — 6 2,81 Cu 2eonai2e 2 yi 
8 ny 2,67 8 2,67 Omen OOm kes 3 1,42 5 1,410 6 1,409 
g — — 5 DOS Co 2 COME 25s == as 4 1,394 6 1,394 
10 = = 3 patsy) 4 |2,53 26) — — — — 2 4,348 
44 Bees |. rR 46 Se 220] Qa Sad — e301] (eae 1200 
12 — 3 2,30 4 |2,30 }28) — — yh) | PAs aS NSAI 
3 —_ — 3 Ph ANG LS NWP OAS | P28) 2 I AeA) 
14 — — 4 Psi Orie 30 2 Alea y? 
BS ASD OREM oul - 4 A 113 
16 2 |2,05 1132 = 4 | 1,104 
* Anamu3bl BbINOMHeHbI aHanuTHKOM H.T. IImHepn4 B madopaTropuu pentrenocTpyk- 


TYPHOTO aHaJK3a. 
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Kpome ykKa3aHHbIX 9JIEMCHTOB, B PeAKOSCMEJIBHOM SIMJOTe CMeKTPaJIbHbll| 
aHalv30M OGHapy2xKeHp! Mg, Ga, Cu, Na, Ni u caegut Sn, Be, Pb, Sc. | 
950° PexKO3eMeJIbHbIM 2TNXOT MaeT HeYeTHBIC pe) 

Se es eee a dbeKcbI Ha JeOaerpamMe. BufMMO, OH HaXOJUTCA |} 
HavaJIbHOH CTaqHH MeTaMMKTHOTO pacnaga, 4T 

Y, NOATBepKaeTcA MHKOM SK3OTEPMHYECKON PeaklHl| 

2 6 mpu Temmepatype 960° Ha TepMorpamme (puc. 3 a 

u TeM (PaKTOM, UTO TOCe MpOKaMBaHUuA INUAOT: 
PCHTTeHOrpaMMbI €rO CTaHOBATCA Coulee oruersu| 
BbIMH. MexknJIOCKOCTHbIe PaCCTOAHUA PeAKO3ZeMeUIb| 
HOFO 3MKAOTA HACHTHUHbI MeXKIMJIOCKOCTHBIM pac} 
CTOAHHAM 3nHJoTa (Tabu. 2). 2] 
KpuBas o6e3B0x%KuBaHHA (puc. 3 6) roBopH’ 

0 200 400 600 G00 00% © KpUCTaIM3alHOHHOM XapakTepe Oombulel uacT| 
Puc. 3. J[ncdchepenunanpuaa ast cf | 
KPUBad HarpesaHia UTTpHeBO- COJNOTHBIM BOSpaCT MHHepaa, BbIYMCJeHHBII 
To anugora (a) (nonyuena WO OOwlemy cBHHUYy (2,1 -10°7%), papen ~1,0 -10) 
H. C. Topoxosoit B Tepmuuec- yleT, UTO HAXOAMTCA B COOTBETCTBHH C HalliMMH BBI! 
et SOSA ees et BOJaMH O JOKeMOpHHCKOM BO3pacTe MerMaTHTOT 
ropbl CmrosaHon u 06 uTTpHlicosepxallleM SMUOTE 

KaK HavOoylee paHHeM, PeJIMKTOBOM, PeKOM MHHepauie MeCTOPOKJeHHA. | 


Nlomepa Geca 
ak 


VUuctutyT MuHepamoruu, reoxuMHu Tloctynua0 
M KpHCTasIOXMMHN PeAKHX 3JIEMeHTOB 30 III 1959 
Axkayemun Hayk CCCP 


LWMTHMPOBAHHAS JIATEPATYPA 


1E. YU. Hedeaos, Und. cOops. BCEFENV, Ne 3, 82 (1956). 2 E. VW. Cemenos, 


Teoxumua, Ne 4, 318 (1958). %B. HW. Muxees, 


PenHTreHoMeTpHueckHi onpefenutTene 
MuHepasos, 1957, crp. 715. 
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Aornage Akaygemun nayrx CCCP 
1959. Tom 127, N 4 


METPOlPA®H A 


A. C. MAP®YHHH 


ONTHKA CYBMHKPOCKOMMYECKH CABOMHAUKOBAHHbIX 
KPHCTAJIJIOB 


(IT pedcmaeaeno axademuxom J. C. Kopocunckum 8 IV 1959) 


Onrueckue CBOMCTBa HaJIOXKeHHIX APyr Ha Apyra TOHKUX KpHCTaIMYeCKHX 
JaCTHHOK HeEOJHOKpaTHO paCCMaTPHBaJINCb B KPHCTasOONTHYeCKUX paboTax 
TOPOH MOJIOBHHBI mpowvioro Beka (1, *), HO OKOHYAaTebHOe pellieHHe ObIIO 
gaHo 9. Manasapom (') ToubKO JIA YaCTHOTO Cy4¥asn, KOra riaByoe ceyenne 
MHJHKAaTPHChI MepNeHAMKYJIAPHO MJIOCKOCTH HaJIOKeHHA MWaCTHHOK OJHOTO U 
Toro 2%e BelllecTBa, YTO He OTBeYAeT OOWEMY MOJIOKeCHHIO HHAMKAaTPUCHI MpH 
| JBOMHUKOBAaHNH. 

X. Odreqaib, OOHapyXUBIIMH WIMpoKoe pacmpocTpaHeHue CyOMUKpOcKo- 

MHYeCKH CIBOHHHKOBaHHDIX MCCBOMOHOKJIHHHBIX WwlarvOKsa30B B TOPHbIX M0- 
| pomqax pationa Oculo, yKasbiBa ((*), crp. 340), 4ro «cBa3b MexKJy mceBOMo- 
| HOKJIMHHBIMM VM TPHKJIMHHbIMM Ppa3HOCTAMM MOxKeT ObITb onpefesieHa MaTeMaTH- 
| 4€CKH, HO 3TO HACTOJIbKO CJIO%KHAA MpoOseMa, YTO elle He HalieHO ee paspelle- 
HMA». 
OG6uLyto TeopHio H Cnocoé pacueTa ONTHYeCKHX CBOLCTB CyOMHKpOCcKONMYeCKH 
-CABOHHHKOBaHHBIX KPHCTaJIJIOB MOXKHO MpeIOKUTb, MPHHAB Ba YCJOBUA: 
1) CyMMapHas pa3HOCTb XOJja MeHbUUJe JJIMHbI BOJHbI, 2) HHMBUbI ABOWHUKA 
MPHCyTCTByIOT B PaBHOM KOJIMUeCTBE. 

BpinostHeHHe NepBOro YCJIOBUA MO3BOJIA€T PACCMATPUBATb OMTHKY CyYOMUKpo- 
_C€KOMMYUeCKH CABOMHHKOBAaHHOrO OJIOK-KpUCTaJJIa C MOMOMbIO pe3syJIbTUpyroulen 
onTuyueckol uHAuKaTpucyl. IIpu yBeru4eHuu pa3sHocTu xofla, KaK 9TO MOKa3aHO 
(*) WA Cy4yad DBYX MWaCTHHOK KaJIbUMTa, HaJIOXKCHHbIX B JBOMHHKOBOM MOVJIO- 
XKCHHH, HaOsIO(aeMble ABJICHHA 3HAUNTebHO ycoxKHAIOTCA. Bropoe ycuoBue 
MOSBOJIAeT, HCMOb3yYH OCHOBHOH MeTOA KpuctTassorpaduu — MeToy CHMMeT- 

PHU, MpeANOKUTb. MpocTokH cmocoO pacueTa pasMepoOB H OPHeCHTHPOBKH Pe3yVIb- 
THPytOlleH MHAMKAaTpHcHl. 

A. B. lly6uuxos noka3an(*), YTo KpucTadJbl pacnpeyesAIOTCA NO NATH rpyn- 
qlaM CHMMeTPHH JByNpeOMIeHHA, Ha3BaHHbIM HM ONTHYeECKMMM rpynmaMu CuM- 
MmeTpuu: 2 (TpHkKHHHad CHHrOHHA), 2: m (MOHOKIMHHAaA), m-2:m (pomMO6n- 
yecKasn), m-oo : m (cpeqHue CHHTOHHH), 00/00 -m (KyOu4eckas). 

TIpu paBHoM kKosMYeCTBe MpaBbiX HW JIEBLIX HHAHBUJOB JBOMHHKa JBOMHUKO- 
Ba IJIOCKOCTh MpeAcTaBAeT COOOM MJIOCKOCTh CHMMeTPHH, a JBOHHUKOBAaA 
OCb — OCb CHMME€TPHH BTOpOro NopAyKa.! YunTbIBaA ICHTPOCHMMeTPHU4HOCT (Kak 
MMHMMYyM 2) OnTHUeCKHX CBOMCTB, NOIy4YaeM B ABOMHUKaXx Kak 10 3aKOHY rpaHn, 
TaK HW 10 3aKOHY OCH MMHMMaJIbHyIO onTuYecKyIO cuMMeTpuio 2: m(L,PC), 
OTBEYAIOILyIO MCeBAOMOHOKMHHOH MopdomormueckoH cumMmerpuu. (IIpu 
JBOMHHKOBaHHH TPUKJHHHEIX HHIMBUZOB MO 3aKOHY OCH BO3HHKalollad MVJIO- 
CKOCTb OMNTHYCCKOH CHMMETPUH, NepNeHTUKyJIApHAA TBOHHUKOBOH OCH, MOXKeT He 
COBMalaTb C MMIOCKOCTbIO CpacTaHHA JBOMHMKOB HM pacnowJlaraTbcA MO], OCTPbIM 
yIIOM K rpaHAM, Kak, HallpwMep, B N€PHKHHOBEIX JBOMHMKaX MarvOK/a3oB.) 

Ecam Kakaa-mMu60 Tapa OAHOMMeHHBIX OCeH WHAMKaTpHCbI coBMayaeT, HO 
He COBMEelIeHa C JBOHHHKOBOH OCbIO HIM C HOPMAaJIbIO K JBOHHUKOBOM MJIOCKOCTH, 
UBOHHUK MOy4aer onTHYecKy!0 rpynmy cuMMerpuu m -2 : m(3L,3PC). Ilopopor 
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TpexocHoro suWiMMcoNza BoKpyr Ly WM OTparKeHHe eFO B MVJIOCKOCTH HE MOXETII 
JjaTb HHOM CHMMeTPHH. 

Tlosopor s1uncousa BpalleHus Ha 180° BoKpyr OCH BpallleHHA UJI HOPMaJIyi 
K Heli BbI3bIBaeT COBMeLeHHe EFO C CAaMHM COOOH; JBOHHHKH B 3TOM CJlydae ONTH-ip 
yecKH He pagviMuuMbl. Kak vu B Culydae TpeXOCHOrO J/JIMNCONa, NP CoBNayeHUM 
napbl KaKUX-1H60 Ocel (T. e. MOObIX WHaMeTPOB Kpyroporo CeyeHHA WIM ocen 
BPale€HUA) 2IMMCOUAOB BpalleHHA HHANBUAOB ABOWHUKAa, He COBMaaroulMx 
C JBOHHUKOBOLM OCbIO WIM HOPMaJIblO K JBOHHHKOBOH MJIOCKOCTH, ONTHYeCKaA 
rpynna CHMMeTpun CTaHOBUTCA m-2 : m (CyOMHKPOCKONHYeCKH CIBOMHUKOBAE-, 
Hblii OJIOK- KpucTasil Oy eT JByOCHbIM).I Ipu HecoBnaeHUH OCeH 9JIJIMMCOMOB Bpa- 
WICHHA ONTHYecKasd CHMMeTPHA WBOMHUKAa Oyaer Leeiite 

TakuM oOpa30M, Cy6MHKpOCcKONHueCKH CBOMHHKOBaHHbIe KPHCTaJJIbl BCeX 
CHHTOHMH MOryT OTHOCHTBCA K JBYM ONTHYCCKUM TpynlamM CHMMeTPHU: 7 - 2 ni 
Kora apa OMHOMMEHHDIX OCceli HHANKATPUCbl HHAHBUAOB ABOMHUKa COBMalaetT,. 
u2:m, Kora HeT coBNayaloulux OCceH HHAHKATPHCl. 

Kpuctamorpaduyecku 3TH JBe rpynmbl ONpeWeAIOTCA CwIeyIOUNM OOpa- 
30M. Onruueckaad rpynma CHMMeTpHH m-2:m B JBOHHHKaX C TPHKJIMHHbIMH 
HHIMBYaMH MOxkKer HaOwrosaTbcA Kak CyryOo uacTHbIN cJlyyan, KOra WHM- 
BHJ{bl HMEIOT MICeBAOMOHOKJIMHHY!0 OpHeHTUupoBky. I IpH MOHOKJIMHHOM CHMMeTpHH 
MHMBUOB 3Ta Fpylina CHMMeTPHH BO3SHUKaeT B ABOMHUKAX C JBOHMHHKOBOH MJ10- 
CKOCTbIO, COBNasaiolleltt c rpaHbio u3 30HbI [010], a mpH wH_MBUyax c pomMOu- 
yeCKOH CHMMeTpHeli — B JBOMHHKaX C JBOMHHKOBOH MJIOCKOCTbIO, COBMayalo- 
ue c rpanbio u3 30H [100], 1010], [001]. B kpucranmax cpeqHux CHHrOHMH ABOH-" 
HUKH OYLYT OTHOCHTHCA K ONTHYeCKOH rpynne CHMMeTpUH m-2 : mB TOM Cy4ae, | 
ecJIH JBOHHHKOBad MJIOCKOCTb COBMaaeT C TpaHbiO H3 30HbI, OCbIO KOTOPOH AB-. 
JiseTca peOpo, NepneHAHKyJApHOe BePTHKaJIbHOH OCH. 

Cnoco6 pacueta pa3/IMueH JIA JBOMHUKOB, OTHOCAIMXCA K 3THM JBYM OTI-’ 
THUCCKHM TpynnaM CHMMeTPHH, HO XO], peleHHA OJMHAKOB. 

I. Onpegessiem OPHeHTHPOBKy pe3yJIbTHPy!OUleH WHAM KaTpHCBI, 

1. B _BoHHNKax, KOTOPbIe OTHOCATCA K oOnTHuecKOL rpynne CHMMETPHH 
Dent (Lae GC); OHA OCb HHMKATPUCbI COBMaaeT C JBOHHHKOBON OCbIO (HIM HOp- 
MaJIbiO K J{BOMHHKOBOH IJIOCKOCTH), ABJIAIOINeCHCA OCbIO CHMMeTPHH BTOPOTFO - 
nopsyKa, Be [pyre ocH MHAMKATpHChI WeKAaT B WIOCKOcTH CuMMeTpHH. UToO6BI 
ompeesIMTb UX MOO*KeHNe, MOcTaTOuHO nocTpoeHHeM Mpeuesa Halitu NV, u Np’ 
B JBOHHHKOBOH wIOcKocTH (3aKOH TpaHH) HH B MIOCKOCTH, NepmeHquky- 
JIAPHOH K JBOHHHKOBOH ocu (3aKOH OCH). 

2. B Boluukax, KOTOpble OTHOCATCA K ONTHYeCKOH Tpynne CHMMeTpHH 
m-2:m (3L,3PC), sce Tpu ocH pesyJIbTHpylolleH HHIUKaTpuchl coBnalawor 
C TPeEMH OCAMH CHMMeTPHH, OMpeesIMeMbIMH KaK OMCCEKTPHCHI yrIOB MexKLy 
OJHOMMCHHBIMH OCAMH MHANKaTpuCchl HHJMBYAOB J{BOMHUKAa. 

Bpuucasem pe3symbTupyiomue Ny, Nin, N5. 

nk cayyae ONTHYeCKOH Tpynmbl CHMMeTPHH ABOWHUKa 2: m onpetesiseM 


Nz u N, ® mlocKocTH DBOfHUKOBAHUA WIN B TOCcKOCTH, nepneHuKy JApHou. 
K TBofHUKOBOE ocH m0 dopmy.siam (?): 


ee po 2N2N2 
inte (eae ty a heres Aen 

j 2 \j2 

Noe Reset i 
(NZ + NG) + (NG — NG) cos (b + dy) 


' 


rae bu Gy — yruibl MeKAY HOPMAaJIbIO K ILJOCKOCTH, B KOTOPOH onpelesI0RC a 
Ne i Np, HM ONTHYCCKHMH OCAMH, T. €. B MaHHOM Ciy¥ae — STO yruibI ME*KLY 
HOPMaVIbIO K JBOHMHHKOBOH I"OCKOCTH HJIM JBOMHYKOBOM OCbIO AH ONTHYCCKHMH 
ocamn. IlomwyueHHpie Be JHUMHbI Ne u N, WawoT Be OCH pesyJIbTUpyrolule 
MHLMK aT pucpl. 
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HaxoguM B 30He JBOHHUKOBOL MJIOCKOCTH HJIH B 30H MOCKOCTH, NepneHu- 

JAPHOH K ABOMHMKOBON OCU, HanpaBJeHNe MPAMOTO MOracaHHA OTHOCHTE.IbHO 
free MIOCKOCTH. ITO HanpaBseHHe yOOHO HaXOAUTb rpatwyecku C MOMOLLbIO 
ivku Byspda: npopozuM KpyroBble ceyveHuA HHAMKaTpUChl — Ayru, nowocamu 
PTOPHIX ABJIAIOTCA ONTHYECKHe OCH,— UH HUeM Ayry, COeAMHAIOWLYIO 3TH Kpy- 
pBbIe€ CeUeHHA, KOTOPylO JaHHaA 30Ha AemuT nonosam. [lomoc sto myru u 
HBICTCA MCKOMBIM HalpaBieHHeM. B 9STOM HalpaBJIeHHH NO HamucaHHbIM 
lume dbopMyviaM Bpluncasem N’ win Nj, ORMH U3 KOTOPBIX HM JaeT BesH- 


HHY TpeTbeH OCH pe3yJIbTUPylOlleH HHAUKATPHCHI. 

_ 2. B cayyae ontuyeckol rpymnbl CHMMeTpHU ABOHHHKa m-2: m BeHUHHYy 
cet Pe3yJbTHPyIOUleH MWHAMKATPHChI, ABJIAIOULMXCA ONCCeEKTPpUCaMH YIJIOB 
HEK TY HeECOBNaaloulu4MH OCAMH HHHKaTpuCbl UHANBUAOB, MOXKHO OMpeeUTb 
JM MO TIpHBeeHHbIM BbILUe C(lopMywaM, ‘HIM (pole) no dopmye Manaspa (3), 
(PUMCHHMOH JIA STO WeIK B JaHHOM 4acTHOM culyuae: 

: Eau ae N,—N 


& 
Pe rece 8 


Pp 
cos m, 


He m™— yrOwl Me?Ky OJHOMMCHHBIMH OCAMM WHJMKaTpHCbl VHAMBH JOB. 

3. 3Haa Beanunny No, Nin, N>, BblyNCAAeM pesyAbTUpPyIOMNH yrow onTH- 
N€CKUX ocel. 
 B kayectBe mpopepkH TeopHH uM IpumMepa ee MpHMeHeHHA paccMOTpHM 
IC€BJOMOHOKJIMHHY!O ONTHKY ONHCaHHbIX K HaCTOMINeMy BpeMeHH cyOMuUKpo- 
*KONMYECKH CBOHHHKOBAHHBIX MOJICBbIX IIMaTOB. 

IIceBROMOHOKAMHHHH anbOur. Onruka unyuBuga* (THMMUHDII 
albOuT u3 Puutvupl ¢ 1—2% aHOpTHTOBOrO KOMMOHEHTA, Cpe Hee M3 [aHHbIx 
WK. Xyno6n, T. Pumepa u C. Kony—no K. Byppmu (5): A: } = + 64°14’, 
ee 40 20 5 BON TID @ = AP TD QV Sa 787 Ne = 63024 
Nin = 1,5331; Np = 1,5291. Cy6muxpockonuyeckoe NOMCHHTeTHYeCKOe JBOI- 
IHMKOBaHMe 10 aJibOMTOBOMy 3aKOHy | (O10) qaeT nceBXOMOHOKJIHHHBIN O0K- 
KpWcTajic onTHYeCKOH rTpynnol cumMMetpuH 2: m (LPC). Ocu pesyabTupyrouleli 
wHAuKatpucy: Nz copnagqaet c Ly = | (010); Ny, u Np nexaT B M0CKO- 
ictH (010). UroObl HalitH ux Noso*weHHe B STOH MOCKOCTH, OMpeyeMM yrou 
moracanua Ha (O10) oTuocutTeabHo (001). Sto MomxHO cyenaTb rpaduyeckn, 
cCoeqHHUB jyramu Oombuioro Kpyra _| (010) c onruyeckumu ocamu A u B 
H MOCTpOHB OucCceKTpHCbI 9THX YFJIOB, HIM BbIYHCJIMTb: 


Ka ee KB or 2 (aor) 
») 


a 


== 20.0. 


BoruncuienHe Ne = Ni, u Ns = Nj, na (010) mMoxHo caenaTb Meroyom (‘*) 
BEKTOPHOTO aHalv3a, upesBbiyaiiHO, OHaKO, TPOMO32KHM B JaHHOM CJlyuae, 
WIM TO NpWBesesHbiM Bele copmyam. Tlonyyaem Ng = Np = 1,53363, 
N, = Nj} =1,52911. Haxonum Hanpapnenwe mpsmoro moracaHus, mocTpouB 
KpuBy!o moracaHua B 30He (010). Nz B IIJJOCKOCTH, MepneHuKyJAPHOH STOMY 
HanpaBjenuio, paBHo Ny = 1,53868. 2V’ = + 86°50’. Jlaa cpaBnenua MoxKHO 
yka3atb, uTO Seiimanackuit MCeBOMOHOKJMHHSI anbOut T. Bapra (*)c 4% An 
MMeeT CuJle/LyIOUlHe KOHCTaHTHI: MoracaHue Ha (O10) 18°, 2V = -+ 88°. 

IlceBZOMOHOKANHHHM BHCOKOTeEMNepaTYpHHH aNbOuT 
(anambOnut). Ontuka unguBuga A: hk = + 60°0’, = — 12°00 Baa 
= + 84°45’, o = + 32°0’ (BpruncieHo rpaduyecku no fanHpM T. P. Ineli- 
mepa. (*); = 100,5; Y=121,0; %= 72,0); 2V—=—50° N,= 1,5341; 
N, = 1,5272 (no O. Tarray u H. Boyany (*)). Pesymbrupyroljaa uHAuKaTpuca 


* OpvenTupoBka MHAMKaTpHcbl 3aylaeTcAd yKasanvem (mo bekke) KoopAMHaT ONTH4eCKHXx 
oceii Au BB mpoekwun Ha mockocTp c [001] B uenrpe u | (010) cnpapa. Cerky Byantpa pac- 
NodlaraeM TaKHM o6pa3oM, uTOObl MepHAMOHAJbHbIe AYP BbITATMBaNHCb B HalpaBseHHH C sanajlar 
Ha BOcTOK; -+-A OTCUHTbIBaeM BBepX, —A BHM3, + BleBO, —P BIpaBo; B MepeceyeHHH MepHAHO- 
HaJIbHbIX HM WHpOTHbIX Ayr HaXOQHM HCKOMYIO TOUKy. 
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onpefedsetes cieyioulumMn BemMunHaMH: NZ = 1,53360 copnagaet c | (010) 
Ni, = 1,53312; NG = 1,52740; NZA[100] = 9°45’; 2V" = — 32°3". 

T. Illnefigepom (7) u3Mepeno Jia rceBJOMOHOKAMHHOrTO aHabOutTa 2V = 
= —29°. Um Oba npexnpuHATa MONbITKa CBA3ATb ONTUKY CYOMHKPOCKONAUECKE 
CABOMHUKOBaHHOPO M HeCKBOMHUKOBaHHOrO aHabOuta. [na 9TOFO ObIIO B3ATC 
cpefqHee MOOKeHHe M3 NOMORKeHHM ONTHYECKHX OCeM B MHAMBUAAaX, CBOMHUKO: 
BaHHBIX 110 aJIbOHTOBOMY HM MepHKJIMHOBOMy 3aKOHaM. OfHako CoBMayeHuA C U3: 
MepeHHOH BeMUMHOM, Kak OTMeTHJI CaM aBTOP, IPH STOM HE MOJIy4HJIOCb. Tipu: 
BeJCHHbI HaMM pacueT JlaeT XOpowlee cOBMaeHHe BLIUHCJICHHOK HM H3MeCPCHHOk 
BeinuuH 2 V. Tak Kak pu abOuT-epHKJIHHOBOM ABOMHMKOBaHHH B aHaJIbOnTe 
ocb | (010) copnagaerc [010] (no ®. JIapecy (°)), nmockocTb onTHYecKOH CHMMeT: 
pun Oyler oOmleli Qa THX ABOMHUKOB, MOSTOMy MpH pacueTe ONTHKH CyOMU: 
KPOCKOMMYeCKH CABOMHAKOBaHHOrO OJIOK-KPHCTaJJia NPHHHMaeM BO BHHMaHHe 
He ueTbIpe, a Ba JBOHHHKOBbIX MOJIOKeHHA. 

AuHRe3HH-MaOpakhoph Cc MAaJHM NHOAMOKUTEILHEIN 
yruqoM onTHYecKHX oceH. B «mutTepatType HeEOMHOKPaTHO yKa3bl; 
Baslucb (T. Tomura, T. Bapr) nogo6upie nmarvoksaspl. K. Cyru (*°) nokasau, 
YTO HaOJOLaeMy!IO B STHX CYYaHX KOHOCKOMMYeECKy!O (PUrypy MOXKHO OODACHHTE 
HaJIOXKeHHEM MJIaCTHHOK B JBOMHHKOBOM MOJIOXKECHHU, COOTBETCTBYIOUIEM KapQJICc- 
OalcKoMy HIM asbOuT-KapsicOancKomy 3aKkony. IIpHBoqHMbld HMxKe pac4el 
NOTBEpXKMaeT 9TO HW JaeT TOUHbIe COOTHOMEeHUA. JL1A MpuMepa BO3bMeM aOpaoT 
Ne 53 no B. VW. Jlyuunxomy (4): A: k = +77°30’, o = —55°30’; Brh = 
=+16°30’, 9 =+35°0’; 2 V=-+ 75°45’; Ng = 1,5632; Np, = 1,5553. 

B jBokHuKke Mo KapJicOawcKOMy 3aKOHy C JBOMHHKOBOH OcbIO [001] OnTH- 
yueCcKad IJOCKOCTb CHMMe€TPHH cCoBMafaeT C MJIOCKOCTbIO, NMepneHAuKyVJIAp- 
Hol [001]. OnpegzenusB yrou moracaHua B 3TOM MOCcKOcTH OTHOCHTebHO (010), 
paBHbl 6,5°, HaxXOUM MOV1OKeHUe B TOM MOCKOCTH AByx oceli pesy JIbTMp yio- 


uel wHyMKaTpuchl. Benuguna ux N; = N= 1,56207 .u)N, = 1/507 
Haxoyum mnoviomwkenne mpsmoro noracanua B nsccKkocru | [001], sro nosBomaeT, 
ompenemuTb Nin, copnayaromyro c [001] u papuyro 1,55750. 2V’= + 29°. 
B ,BOHHMKe No albOuT-KapscOancKomy 3aKkony Ng = 1,56188, Ni, = 1,55728, 
Wiel oopo4, 2V) = 6) 
IIpeqioxkeHHbii cnoco6 pacueTra NpHMeHHM H K Oosee OOLeMy Csy4atlo HaJiO- 
%KEHHA KPUCTAJVIMYeECKHX MiaCTHHOK OJMHAKOBOTO COCTaBa HM PaBHOH TOJIULMHbI 
B TIPOH3BOJIbHOM MOJIOwKeHHH. Bcergla MO%KHO MpPOBeCTH MJIOCKOCTbh CHMMeTPHH 
AIA JBYX OXMHAKOBBIX SJIJIMMCOMOB, MOBEPHYTHIX Ha MPOH3BOJIbHBIM yrosm. Ha- 
JIM4HE Ke MIOCKOCTH CHMMe€TPHH NPHBOANT K oNTHYeCKOH rpynme CHMMeTpHH 
2:m, B OOUeM cilyuae, uM m-2:m, B YAaCTHOM Cmyyae, KOra Napa KaKHXx- 


Jm00 Ocelt HHAMKaTpucb copnayaer. Jlanbuetmmi pacuer mpousBoquTcs MC 
MIpHBeAeHHOH BbIIe CxeMme. 


Unctutyt reouiorHu pyHbIxX MecTopoxseHnit, Hocrynuuo 
TleTtporpapuu, MHHepasiorMu mu reoxuMuH kl IV 1959 
Akaylemuu HayK CCCP 
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Horaaye Akagemun nayr CCCP 
1959. Tom 127, Ni 4 


IETPOTPA®@H 1 


A. C. OCTPOYMOBA 


O HOBOM HAXOJKE JIEMLMTOBbIX NOPOA B 3AKABKA3bE 
(ITpedcmaezexo axademukom B.C. Co6onesvim 18 XI 1958) 


| Bo BpeMa AeTabHbIxX reomoro-neTporpaduyecKkHx pa6oT mo u3y4eHuIO Tpe- 
MUHOH BYJKaHOreHHow TomM Sanayuoro. Jlapanaresa B 1955 — 1956rr. 
| paiione cc. Kapaxau, Toprys (Begquncxuli uw Mukosucknit patios: ApCCP) 
|aMH ObIIM OOHaPyXKeHbl HHTepPecHble Pa3HOBUAHOCTH JI€HIHTOBbIX NOpo, TO 
4x Top B TOM palione He oTMeyaBlMeca. AHaJIOrH¥HbIe NOpOsbI B SakaBKa3be 
H3BeCTHBI B mpefemax [lam6akcxoro xpeora (1,’,*) u no mepudepuu IpysuucKkoli 
inpi6er B ypu (4,6) (puc. 1). 

@MopMmbl s3aJleraHHA UCCJIeCJOBaHHbIX NMOpos pa3HOOOpasHBl, cpequ HX 
7CTAHOBJICHbI MHOTOUMCJICHHbIe aHKU, HeEOONbIUNe NOTOKH, BEPOATHEe BCero KO- 
OTKHE «A3bIKH», pexke BY IKaHHueCKHe KyMOula H WWwIaKOBble Hakommenua. Jaiku 
{ ByIKaHHueCKHe KyNO1a MpOpbiBalOoT IWHPOKO pacmpocTpaHeHHy!O B 3TOM 
‘aliOHe CBUTY OeecbIX CAaHHAHHOBbIX MOPOA, OTHOCHMY!O OJHHMH UCcuIeqOBaTe- 
iaMH K MMoleHy (°), ApyruMu — xk ovuroueny (°). M3nupumeca pasHoBuy- 
1OCTH JICEMIMTOBLIX MOpO HecOrsacHO JlexKAaT Ha KPOBJe CAHHMHOBOM CBHUTHI. 
| lo merporpaduyeckomy cocTaBy JIeHWHTOBbIe NOposb! SanayuHoro Jlapasaresa 
HeCKOJIbKO pa3JIMualoTCA Mex Ly COOOlM, riaBHbIM OOpa30M B 3aBHCHMOCTH OT 
yCNOBMU 3aleraHua. OfHako NO CBOeMy MHHepasiornyuecKoMy CocTaBy H XHMH3MYy 
Bce OHH JOCTaTOUHO OIM3KH, HU, HECMOTPA Ha TO, 4YTO B HEKOTOPHIX Pa3sHOBUI- 
HIOCTAX COEP2XKUTCA HeOOMbUIOCe KOMUeCTBO OMBMHA (0 1%), Mbl ONHCEIBaeM 
MX OJ, OOWIMM Ha3BaHHeM JICHUMTOBbIX TePPHTOB, HE BbILeJIAA OasaHUTOB, TaK 
Kak JIA Wpyrux pationos Masoro KaBKa3a COBepUICHHO aHaJIOrHuHble NOposhl 
yoxKe BOMJIH B JIHTepaTyPpy HMeHHO MO], STHM HasBaHHeM. 

JleH#uuToBhe TedpuTn kKynowzosB. Hamu oTmMeveH JUIUb 

OHH HeOombUIOH KynoN (3X5 M), ABJIAIONIMHCA, BeEPOATHO, Pa3HOBHAHOCThIO 
KOHIGHTPHUeCKH-CKOPJIYNOBATHIX BYJIKAHHMYCCKHX (9KCTPY3HBHBIX) KYMOJIOB, 
ino B. VW. Baogasuy (%). 
Jleiimutopnie TedpuTEr sTOrO KyMosa MpeAcTaBAAIOT COOOM MopucTyt1o 6ypo- 
\BATO-@UOeTOBYyIO JaBy, MO BHeIIHeMy BUY Maso OTMMUAIONLyIocA OT OOBIY- 
HbIX B 39TOM paiioHe aHe3uTO-Oa3ambToB. IlopucTocTb Noposbl yBeMuNBaeTCA 
OT cepequHbI KyNosa K NepHdepHu, B KpadX KyMOJla Noposa nocTeneHHo Mmpu- 
oOperaer MeM30ByIO CTPpyKTypy H MepexOAWT B WwJaKOBMAHEIM armomepar. 
Hopoga uMeer cleqyIOWlu KOJIM4eCTBeEHHO-MUHepasOrMyecku COCTaB: BO BKpa- 
WleHHuKaXx (B MpolenTax) mupoKceH 10; nuarnoKsas 9; pyQHbId Munepan 2; 
omupun 17; B OCHOBHOM mMacce—cTeksla 38—58; neuuuT 20—40. 
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Wea Ope ica 


Ontuyeckve KOHCTAHTbI BKpallJICHHHKOB MOHOKJIHHHOPO MHPOKCeHa U3 MeHILMTOBLIX Te*pHTOB 
Sanaguoro Jlapanare3a 


B umMepcuun +0,003 

4+2V < eNg No—wN 7 7 

Seah aa eH EET 

TetpuTbl ByIKanuYecKOrO Kyowa 

CpemHaAa vacTb Kynoua 56—58° | 39—41° 0,024 1,714 1,690 
Tlepubepua Kynona 56—58° | 45—46° |0,020—0,024| 1,714 1,690 
TlonocuatHe TeppHTbl MOTOKOB 54—61° | 42—45°. 10,024—0,030| 1,718 4,680 

Acbanutosble TeppHTEl WaeK (eMHHU- . 
Hble 3aMepbl) 60° 47° 0,027 1,722 1,698 
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Tlupoxcen oGpa3yeT HAMOMOp(HbIe MPH3MbI, C/lerKa 3eeCHOBATHIe MI “- 
IBETHbIC B MPOXOMALLeM CBeTe, C1a6O 3OHAJIbHBIC B CKPCWeCHHbIX HUKOJAX. ' 
ONTHUECKUM JlaHHbIM (Tab. 1) MuHepas Os1M2Ke BCePO CTOHT K aBrHTy. 

BkpanueHHuKu MlarvokKJa3a MpeycTaBieHbl TaOMMTYATHIMU BANOO PHS 
Pe3KO 30HAJIbHbIMM 3€PHAMH C MHOPOUMCJICHHDIMH BKJIOUCHHAMH CTCKIA, i 
POYCHHBIMH allie BCero K IWeHTPaJIbHbIM YaCTAM 3ePeH. CocrTaB wlarHoka3a, 
KomebseTea OT Anyo_75 B AAMpe BO Anse_¢9 B MepHdepHyecKoM 4acTH. Peni 
BKPalIWICHHUKM OJIHBUHA OObIYHO LeJIMKOM 3aMeleHbl CeplaHTHHOM H ap Ka 
KPaCHbIMH B MpOXOAAeM CBeTe THAPOOKUCaMH %*Kee3sa. OJMBUH y3HaeTCA B 
3THX MCeBJOMOpco3ax MO UpesBLIVaHHO XapakTepHEIM COPMaM BbIeeHHA HU MIPO= 
ykTaMu 3ameuleHuA. OcHOBHad Macca NOpOsbl COCTOHT 43 Oyporo 2*eNesucTOrO, 
MecTaMH OUTH HenpospayHOorO§ CTeKJIa, 
B KOTOPOM 3aKJIIOUCHbI PeMKHe MUKPO- | 
JIMTbI MwarHokKsia3a Cc yrvlaMH CHMMeTpHy- 
fe Seana Horo moracaHua ~~ 15°, uTO COOTBET-. 
it CTBYe€T IIPHMepHO cocTaBy aHesHHa. 

B o6pasiax 43 mepudepuyeckoH ya- 
CTH KYynNOwJla MUHKPOJIMTbI TwarHoKsia3a 
OObIuHO ~MeHbilero pa3mMepa (0,005 mM B! 
MOnepeyHHKe), YaCTO HEACHbIX OUepTAaHHH 
c moracaHHeM, OJIM3KHM MIpAMOMy, 4YTO 
TOBOPHT 06 HX OouIee KHCJIOM, BeEPOATHO } 

Orr eur ee OJIHTOKIa30BOM, cocTaBe. Kpome MHKpo- | 

CN ich eee JIMTOB WwarvoKJla3a, B CTeKJIe 3aKJIIO- 
a YeHbI CHHHUYHbIE MMKPOJIMTbI MOHOKJIHE- | 

HOrO MHpoOKceHa HW MH3MCHEHHOTO OVJIH-— 


BHHa. 
Puc. 1. Cxema reorpaduyeckoro pacno- Tnapnyto xapakTepHylo wepTy nopo- | 
JIOKCHHA BbIXOMOB JIeCHUUTOBbIX NOpoy 


(sautpuxonano) Manoro Kapkasa Jbl COCTaBJIAeT MpuwcyTCTBHe eps mma- 
THa, HaxO{AllerocA B OCHOBHOM Macce B » 
BHJe MeJIKHX, WHaMeTpoM oKow0 0,02 mM, 
OKPYIJIBIX «Tyla3KOB», HepeKO COXpaHSIOWINX WIeCTH- WIM BOCbMMrpaHHble 
KpucTasorpaduyeckue ouepTaHHa. B npoxofallem cBeTe BHO, YTO 9TH O6- 
PpasOBaHHA MpeCTaBJIeHbl W3OTPOMHbIM MMHepaJsIOM, COepXKallMM 3O0HaIbHO 
PacnOJIOX*KeHHble MeJIbUaINMe BKJIOUCHHA MpH3MoueK MApoKcena. CBeTonpesiom- 
JIiGHWe MHHEepavia 10 H3MepeHHW B uMMepcun 1 ,508+-0,001, uo Hapsagy c Mopdbouo- 
THYCCKHMM OCOOCHHOCTAMH NO3BOJIAET CUMTATb eFO JIeHILUTOM. 

<[1a3kv» PacnosOx*KeHb! B NOpOfe HepaBHOMePHO, OHM TO MepenomHAIOT OCc- 
HOBHY!O MaCCy, OCTABJIAA JIMUIb HeOObUIMe yYacTKH Oyporo cTeKJa, TO pesKO 
YMeHbIUaloTCA B KOJIMUeCTBE. 

Axueccopum mpefcTaBjieHbl MeikumMu (fo 0,2 MM juHOii) mpHsMouKamu 
anaTHTa, YaCTO MpOpacTarowlMMH MMPOKCeH HJM pacnOwaralouluMHCA B CTeK- 
JOBATOM OCTATKe. 

OQ6uHe NopPupoBpix BbIeNeHuH sacTaBAeT Ha3BaTb CTPyKTypy nmopojb 
MOHPUPOBOH C OLMeIAPOBOH CTPyKTypoOl OCHOBHOM Maccbi. 

Hsyyenve uliakoBuqHoro ariomepata, HaGOslojaBleroca B KpaeBoli yacTH 
Kyowa, NOKa3aJl0, UTO Cjaralolve ero OOJIOMKH MpeAcTaBJIeHbI TEMH 2Ke WeLLH- 
TOBBIMH Te*pHTaMU, HO C OOMbUIHM KOMMYeCTBOM Gyporo CTeKJOBaTOrO MesocTa- 
3UCa, N€PenOAHeEHHOTO JIeHMMTOBLIMH «ria3skamu». PasmMep O6s1IOMKOB KOse6ueT- 
CA OT HECKOJIbKUX MHJIJIMMeTpoB Zo 10—20 cm. Llementupyronjas Macca.cocTouT 
W3 MCIKHX TYQ@OBBIX YaCTHIL TOM %Ke MOPOMb, CKPeNJeHHEIX 3eNeHOBATO- 
OyPbIM KOJJIOMAHBIM HOBOOOPasOBaHHeM, BePOATHO OTHOCSHIILUMCA K rpynne 
HOHTPOHHT-MOHTMOPHJJIOHHTA. 

JleHuuropne Tebputn notroKxos. Jleiiunrosnie TeppurTHl, 
Cularaioulne HeOOJIbLIMe NOTOKM MolHocTHIO 1,5—3 M, Anno 25—30 M, Xa- 
PaKTCPHSYIOTCA XOPOLIO 3AMeTHOH HEBOOPYyKEHHBIM Tvla3OM MosocuaTON TeKcTy- 
Po, OObACHAIOIMeHCA HepaBHOMePHBIM pacnpeseseHHeM TEMHOUBeTHOTO MUHe- 
pada B nopoge. Wupuua nonoc o6pmHo He mpeBpiiaeT 2—3 um. 
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BkpamieHHuKH B STOM PaSHOBMAHOCTH JIelIHTOBbIX TePHTOB OYeHb peqKu 
M MpeACTaBJeHbl, KaK MPpaBHJIO, TOMbKO aBrHTOM (TaOs. 1) HB CHHHYHBIX cyly- 
4aAX MOJIHOCTbIO H3MCHEHHbIM OHOTHTOM. 

OcHoBHaA Macca NOpodb OGbIMHO NOJHOKPHCTaJIAM4eCKaA HM COCTOMT H3 MHO- 
POUNCJICHHBIX MUKPOJINTOB aH/le3HH-JaOpalopa, OPHEHTHPOBAHHbIX UuaCTO cy6- 
MapasiiesbHO WH COOpaHHbIX B arperaTbl, HaNOMHMHaloulMe nyyuKH. B orpeub- 
HbIX yYaCTKaX OTYCTHBO BHAHO, YTO MHKPOJIUTbI MWiarvOKa3a 3aKJIOUCHEI B 
OOUleM MOle pe3skKO KCeHOMOPHOrO CyllecTBeHHO KaJIHeBOrO NoMeBOrO wNnata, 
4aCTO MPOHH3aHHOrO TOHYAHIWMMM HTOOUKaMM alaTHTa. 

B npomexkyTKax MexK ly MHKPOJIMTaMH MlarvoK1a3a PpaciOuIOxKeHbl HAMOMophp- 
Hble MPH3MOUKH aBruTa, PyAHble YaCTHUbI HW MHOra OHOTHT. 

B ocHOBHOL Macce MpHcyTCTBy!OT OKPyTvible «Pvia3KM», aHaJIOTMYHbIe TAKUM 
%Ke BbIJeJICHHAM B JICHIHTOBLIX Te*pUTaX KYNOJIOB, HO B OTMMYHE OT MocaeL- 
HUX JICHILMT, KaK IpaBMJlO, 3aMelleH MYTHbIM H3O0TPONMHbIM WeowHTOM. Pacmpe- 
JeJIeHbI «a3KH» UpesBbIuaHHO HepaBHOMePHO, B Mmpesesax OAHOFO UM TOTO xe 
MOTOKA KOJIMYeCTBO UX KOseOseTcA OT 20 no 1%. B WeHTpambHbIX YaCTAX NOTO- 
KOB B OTJ@JIbHbIX «CTPYAX» OHH COBepleHHO ucuesaioT. B Takux ciyuaax 
pe3KO yBeIHYMBaeTCA KOJIHUECTBO KaJIHeBOrO NMOMeBoro WMaTa HW GOHOTHTa UH 
noposa mpuodpetaeT oO6HK KasHeBoro Oa3aubTa. 

CrpyktTypa OCHOBHOH Maccbl clOxKHaA, B cayyae OGHJIbHbIX BbIZeIeHHi 
aeHunta — ria3skoBaad (OleIApOBaA), NPM HX NOMHOM OTCYTCTBHH — OKcH6a- 
sHoputopada. Mexkyy 2THMM JBYMA Pa3HOBHAHOCTAMH HaOwl0aloTCA MocTeneH- 
HbIe MepexoOspl. 

JlIeHuUuUTOBLIe TEPPUTH LaeK. ITH NOPOAb B NOMe pesKko OTMH- 
YaiOTCA OT ONMCAHHbIX PaSHOBHAHOCTeH YePHbIM WBETOM, atPaHHTOBbIM OOJIMKOM 
WM PaKOBHCTHIM H3JIOMOM. OHAaKO pa3siMuHe 3TO UHCTO BHELMHeEe — MPH MHKPOCKO- 
MHYeCKOM H3yYYeHHH NOpPOsb! JaeK OOHAPy2KHBaloT NOYTH NOMHY!O HJCHTHYHOCTh 
cocTaBa H CTPyKTYPbI C JI€HMHTOBbIMH Te:pHTaMH NOTOKOB C aHaJIOrHyHbIMH Te- 
pexojlaMu K KaJIMeBbIM 6a3abTaM. Hekotopoe OTAMUHe MEK LY HHMH 3akJOUaeTCA 
JIMIb B XYMWIeH packpHCTaIM3alNN NOpos MaeK, B pesybTaTe vero B NocTeL- 
HHX YMeHbIlaeTCA pasMep MHKPOJIMTOB OCHOBHOM MacCcbl BIWIOTb JO NOABJICEHHA 
Pa3HOBHAHOCTeH CO CTeKJIOBaTbIM Oa3ucoM. BKpamJieHHHKH B HHX TaKKe OF€Hb 
peakH HM MpefcTaBneHbl, Kpome aBruta (Ta61. 1) H nNOMHOCTbIO _H3MeHEHHOFO 
OHOTUTA, TPEWLMHOBATbIMU 3epHaMH OCHOEHOTO MuarvoKsa3a (Anz ¢9)- 

TakuM O6pa30M, M3 OMMCaHHBIX BbILWe TpeX Pa3HOBHAHOCTeH MeHWMTOBHIX 
TepHTOB BTOPadA HU TPeTbA COBEPIWeCHHO HJCHTHUHI, NepBaw Ke HECKOJIbKO OT- 
JIMuaeTca OT HUX. Ona COCTOMT H3 MHOFOUHCJIEHHBIX BKPalJICHHHKOB abruta, 
OCHOBHOYO MWarvokK1a3a, peAKO MCeBLOMOPHO3 NO OJIMBUHY H CTeKJIOBATOH OCHOB- 
HOM MaCCbI, MepeNOJHEHHOM MUKPOJIMTAMH JIeHWHTAa, T. €. HMeeT COCTAaB, BNOHE 
OOBIUHI WIA NeHWHTOBLIX TespuToB. J[Be Apyrve pasHOBHAHOCTH MOUTH He Co- 
JepxKaT BKpanJieHHHKOB (peKO aBruT, OMOTHT, MwarHOKJIa3), HO MMeIOT NOJIHO- 
KPHCTaJIJIMYeCKYIO OCHOBHY!IO Maccy, COCTOAMLYIO M3 MHKPOJIMTOB MlarnoKsiasa, 
apruta MW sleiuutTa. Hapazy c ITHMM MHHepaJiaMH B OCHOBHOH Macce MpHCyTCTByeT 
KaJIHeBbIN NOeBOH WInaT HU OHOTHT, COMep2KaHNe KOTOPHIX YBeJIMUMBAaeTCA C yOBI- 
BaHHeM KOJIMYeCTBA JIeHILHTa,; KpaliHve WIeHbI ITOH CepHH OTHOCATCA yxKe K Ka- 
JIHEBLIM 6a3abTaM. HecMoTpA Ha 39TH pa3sJIMYHA BCe TPH PaSHOBUAHOCTH CeLyeT 
OTHECTH K JICHIHTOBLIM Te*PPuTaM, YKa3aB JIMUWIb Ha HEKOTOPOe NPOABJIeHHe reTe- 
pomMop@u3ma, BCeMCTBHE Pa3JIMYHA YCOBMM 3acTbIBaHHA Nopoy. CxoscTBo 
9TUX Pa3HOBUAHOCTeM NOATBeEpxLaeTCA Tak2%e HX XHMM3MOM (TaGu. 2). TepuTpl 
Kynoo0B (o6pasen Ne 87a) HecKOMbKO OefHee elO“aMH, MO CpaBHeHHIO C 
aHaJIOrHYHbIMH NOpOsaMU NOTOKOB H Jaek (OOpasun NeNo 244, 196, 671a, 661a). 
TlocneqHue, BepOATHO, ABMAIOTCA MPOAYKTOM asibHehweh Budhepenwualun 
MarMbI C yBeJIH¥eHHeM WletOuHOCTH. | 

B ta6n. 2 mpHBeqenEl TakxKe pesyJIbTaTbI ABYX aHamH30B TeppuToB T'ypuu 
(o6pasupi NeNe 336a u 1029) u ananusos adbysHBHbIX SmMeHWMTOBLIX Noppupos 
Ham6axcxoro xpe6ra. IIpu ux cpaBHeHun Opocaetca B rasa OOMbUWOe CXOACTBO 
ONMCbIBAeMBIX TOPO c MeMWMTOBLIMH TePpputamu Typuu, oOsacTb pasBHTHA 
KOTOPbIX IIpHypouena K 30He, Nepexozuo or Anakapo-TpuanetcKol cKaquatou 
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Ta6muna 2 


Xumuyeckue akamn3bl efuTOBLIx nopox Manoro Kapkasa 


Sanagupilt Jlapamare3 (Hauiu aHHble) Typua Ilam6akcKkuh xpe6erT 
NewHHTOBLIe Te*pPUTbI onumeitity - 
FF |, OMOMUT- | TedpuT| Haba OMMTCHIUTO= bop nop- 
Teppu-| momocuatpe | aganntosne | TePP¥T @) Boro Nophupa | hup sbby- 
Thi Ky-| = TecpP UTI TeppuTst jaek (°) (*) 3HBHBIH (®) 

MOIOB TlOTOKOB 
HOMepa O6pa3HOB 

ee BEET NT Sp eee aD De 

87a 244 | 196 | 671a | G6ta 3362 | 1029 |  606a | 1052 | 3974 


SiO», 50,00) 50,92}50,14] 48,44|]52,28| 50,89 | 48,24] 56,52 |56,00) 54,25 
TiO. 1,26) 4,28 b 4,46) 4,64) 1,421 - 0,58 0,79 0,30 0,27 0,44 
Al,03 17,70| 19,58} 18,93]17,99|20,33| 18,82 |416,38) 241,44 |21,84}) 21,47 
Fe,O3 6,28) 5,40] 5,86| 5,92] 2,48 5,00. | 5,83 2,53 ell 0,80 


FeO 1/62) 2/21| 2735} 2'80| 4'30| 3,01 [ 2,99) 1,54 | 1,65| 1,22 
MnO | 0,08) 0,08] 0/41] 0:14] 0/20} 0,10 |.0,16| 0,17 | 0,43] 0,42 
MgO | 3,92] 3,00] 3,64| 3,06] 1,82} 3.71 | 4,95] 0,72 | 0,97| 0,48 

cad |. 8/26} 8,12] 8,28] 8134] 6144| 4,40 |40,05| 4,29 | 3,94| 2,44 
NaO | 2.54] 3,22| 414] 3.96|.3,92| 3,95 | 2,28) 3,29 16,20) 4,44 
K30 2'96| 3'32| 2,06] 1.75] °2.79| 5.45 | 2136] 5,99 | 3,72 10,54 
H,O- | 1,991 0588] 1:10] 1/68] 0,58} 0,74 | 2733] 0,48 | 0,16] 0,48 
ILn.np. | 2,99} 2525} 2168) 4/04] 3568}. 3,95 | 2,44] 2:80 | 2,66] 3,39 
P20; | 0,741 — "| — | 0,69| 0,80] 0,81 | 0,64 0,05 
BaO ; — _ ; 

See \0,24 7 ser (Ota 0, 8 De 
COp Re eee Dataen 0,30 
Cl sebevinirianccrhie: Saye ea ee 0,05 
S se 0,02 


Cymma | 99,8800, 26100, 00,5100, 2 100,91 9.90 ks} 99,02 Beare) 


AnanuTuk | @petiyze, Xumuyeckan sma6opato- 


pus BCETEH 


Ko6ua- 
IWUBUJIM 


Ero- 
pos 


Tixxp 6a- 


WAH 


CemorTn- 
Ha 


‘Kriope- 
TAH 


cuctembl K [py3HHcKoH rsbi6e. CXoOACTBO 3TO, KAK MOXKHO CYIUTb MO OMMCaHH- 
AM (°,4,°), IpOABJIAeTCA HW B CTPYKTYPHO-MHHepasOrMyecKHX OCOOeHHOCTAX Jel- 
WATOBLIX NOpoy lypun, 4 BO B3aMMOOTHOIIEHHH UX C MOACTHIAIOULMMH TOJULaMH, 
KOTOPHle MpeCTaBJIeHbl 34eCb CAHHJMHOBbIMH TpaXHTaMH — COBeplIeHHO Tak Ke, 
Kak B GSanayHom Jlapamarese. 
_ B TO xe BpeMs CpaBHeHHe JeHWLMTOBLIX NOpox Samaguoro Jlapasaresa c Tep- 
PUTOPHaIbHO Oovlee OH3KHMH MM 9TIMIeHWMTOBbIMH Nopdupamu IlamO6aKcKoro 
xpeOTa MOKasbiBaeT 3HAUHTeIbHOe PassIM4ve B UX XHMH3Me (Ta6u. 2, O6pasItEl 
NoNe 397a, 606a u 1052) u crpykTypHoO-MuHepasoruueckux OcoGeHHocTAX (!,7,§). 
TakuM oOOpa30M, OMMCaHHble BHIMe JeHHTOBLIe TedpuTE! Sanaquoro JLap- 
aJlare3a M0 OCOOCHHOCTAM XHMU3Ma, CTPyKType HM MMHepasorMyeckoMy cocTaBy 
OJIM3KM He K MaMOaKCKHM, a K OoJlee yaIeHHbIM TEPPHTOPHAaJIbHO JICHMLHTOBLIM 
nopofam T'ypuu, uTO ABAeTCA, BEPOATHO, PC3YAbTATOM CXOJCTBa COBH reo- 


AOrMYeCKOTO PasBUTHA STHX y4yacTKOB Maworo KaBKa3a B nepvog dopmupo- 
BaHHA ONMHCaHHBIX Mopog. 


Bcecoro3Hbllt Hay4HO -MCCeOBaTeIbCKHLi Iloctynuao 
reoJIOrHueCKHH HHCTHTYT 9 XI 1958 
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Loruagn Akagemunu nayr CCCP 
1959. Tom 127, Ni 4 


OKEAHOJOPH A 


M. E. BAHOrPAJOB 


O KOJIMYECTBEHHOM PACHPEJEJIEHAM PJIYBOKOBOJHOrO 
NJIAHKTOHA SATIAKHOMW YACTH THXOFO OKEAHA HELO CBA3H 
C UWHPKYJIAWMEM FJIYBUHHbIX BOL 


(IIpedcmasaeno axademuxom J. H. lMfep6axoeeim 30 III 1959) 


OOsactu pacmpocTpaHeHUA BUOB HM WeJIbIX TJIaHKTOHHBIX KOMIJIEKCOB ompe- 
JeMAIOTCA PAaCPOCTPaHeHHeM BOANIX MaCC, B KOTOPBIX OHH OOnTaIoT. C sTuM 
CBA3aH MeTO OMpeseseHHA XapakTepa HM MpONcXOKLeHUA BO NO MaHKTOH- 


HBIM HHAHKaTOpaM. 
Hue YIyOOKOBOJHBIX BUZOB Cc 9JTOH 
TOUKH 3PCHHA U3YYeHO OYeHb Mawio, 
XOTA H WMeeTCA PA paoor, ykKa3bl- 
BalOlluX Ha MIpAMYy!O CBA3b pacmpo- 
CTpaHeHHA TyOOKOBOHbIX melaru- 
yYeCKHX  KHBOTHBIX C IIyOHHHbIMH 
TeyeHuamu (!, *). Eure MeHbule JaH- 
HbIX O BJIMAHHM TJIYOHHHBIX Teue- 
HM Ha, KOJIMUeCTBeEHHOe pacmpese- 
JleHue WiaHKToHa. I[imetoulueca B 
WuTepaType cCBeeHHA OUeHb orpa- 
HuyeHb! (°,4) wu KacaloTca ruyOnH 
Toubko <2000—3000 mM. Oguako 
HMC€HHO BIVJIYOHHHbIX BOJaxX KouIMUe- 
CTBEHHOe pacipeleseHue mIaHKTOHA, 
NO3BOuIAIOWIee B PxAje CyyaB Tmpo- 
CJIGMMTb' He 3a MpPOHHKHOBeHHeM 
OTJ@JIbHbIX CTPyH BOJbI, a 3a TeHe- 
PaJIbHbIM MepeMeleHHeM BCel BOAHOH 
MACCHI, OKA3bIBaeTCA OYCHb CYIecT- 
BeCHHbIM [OKa3aTeJieM. 

MatepwasiomM Wit HacTOAMen 
pa6orbl nmocsyKHIN NOcOWHbIe Bep- 
THK@JIbHbIe JIOBLI 3aMblKaloulMecs 
cetamu Tuna Ji>KeqH Cc JuaMeTpOM 
BXOJHOFO OTBepcTHA paBHbIM 80 nH 
113 cm c dbuJbTpylolluM KOHYCOM 
u3 Kpynsnoro cuta Ne 140 (14 suet 
B JIMHeCHHOM CaHTHMeTPe), MpOH3BO- 
yuBuuMeca B THXOM oOkKeaHe Ha 


Pacnpoctpane- 


Pre: i. 
«BUTA3b» 


CraHiuuu 
u «<O6b», Ha KOTOPbIX NpOBOAMINCL 
KOJIMUCCTBEHHbIE MOCOMHbIe JIOBLI TuTyO6OKOBOL- 


SKCNCTHIMOHHBIX CYOB 


HOrO MwiaHKToHa. J — CTaHIMH B NpoxyKTuB- 
HbIX palioHaxX Cc OoraTbIM MOBepXHOCTHBIM H 
TIyYOHHHBIM MWaHKTOHOM, 2 — CTaHUMH B Tpo- 
nHyeckoH OOacTH c OeAHbIM MOBepXHOCTHBIM H 
ryOMHHBIM WwIaHKTOHOM, 38 — CTaHWHH Cc 6ex- 
HBIM NOBEPXHOCTHbIM TVIaHKTOHOM, Ha KOTO- 
pbix ACHO HaOsofaeTca oOOorallenve riyOuH- 
HOTO IllaHKTOHA 


cytax «Burs3b» u «O6n» mexpy 50° c. mw. u 63° to. m1. Hag s02Kem okeaHa Ha 
14 cranunax sOBbI npoBoyusncb fo 4000 mM u Ha 6 cTaHuNAX-—B OKeaHHYeCKUX 
BnaguHax (Kypuao-Kamuatcko, Mapuanckol, Byrenpusbcxon u Kepmazex), 


yo 8000 m (puc. 1). 


Oco6eHHOCTH BepTHKaJIbHOrO pacipezeeHuA ONOMACCHI 300NaHKTOHA B 60- 
peasbHbIX BOMaxX CeBepo-3anaqHOl yactH THXOTO OkeaHa yxKe PacCMaTPUBaJMCb 
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pauee (°,°). YkKa2KeM JIMIb, UTO BCe HaOJIOJCHHA NPOBOAMJNCh BeCHOH H JICTOM. 
B 9TO BpeMs Ha BCeX CTaHI[HAX H3MeHeHHe OMOMACCHI MaHKTOHA C rryOnHOu 
IPOHCXOAHMO OJHOTHMHO, H MOUTH BO BCeX CJyYaAX HMeJOCb OHO H TO He COOT- 
HOWeHHe Me@xXJly KOJHYeCTBOM MOBeEPpXHOCTHOTO (0O—500 m) u TiyOHuHOng 
(500—4000 m) nuaHktoua. IlopepXxHOCTHbIM WaHKTOH COCTaBUJI AU ~65%, a ray- 
OunHbi ~35% oT BCero KOJIMUECTBa MaHKTOHA B CTOvIOe 0—4000 mM. IlocroaH- 
CTBO STOO COOTHOWIeHHA MOHATHO, TaK KaK MOBCPXHOCTHBIM IaHKTOH, B KOHEM- 
HOM HTOre, ABJIAeTCA, KaK H3BeCTHO, TOM MULLeBOH Oa30H, 3a CUeT KOTOPOH Cy- 


ulecTByeT BCe HaceeHHe rmyOuH OKeaHa, HM eFO OONME NO/XKHO MPAMO CKa3bl- © 
BaTbCA Ha KOJIMYeCTBe TIyOHH- | 


HOrO IJIaHKTOHA. 
Tor %e XapakTep BepTHKaJIb- 
HOrO paciipesevleHHuA MWIaHKTOHa HU 
COOTHOIIC€HHE M@KAY KOJIMYeCTBOM ° 
MOBepXHOCTHOrTO HM TviyOMHHOrO | 
WwlaHKTOHa COXPpaHAIOTCA A B | 
3HaYHTeIbHOM YacTH TpomMyecKoH 
o6acTtH. Ho Tak Kak B pacCMaT- 
PHBaeMbIX PaHOHaX MOBePXHOCT- 
Hble BOJbI TPOMMYeCKOH OO1acTH 
ropa3o OeqHee MJIaHKTOHOM, TO HM 
rtyOHHHbIM MaHKTOH B TpOMmMKax 
OKa3bIBae€TCA COOTBETCTBEHHO MHO- 
ro OegHee, 4eM B MOJAPHbIX HU 
cyOnouApHbIx OG6macTax. Kone6a- 


100 1000 me/m9 


Puc. 2. BeptukambHoe pactipexerenHe Onomaccpl 
WlaHKTOHa Ha CTaHWHAX C OOOrallleHHbIM riyOuH- 
HbIM TaHKTOHOM. J — craHuna 30°53’ c. w., 
153209’ B. n.; 2 — cranuusa 27°49’ c. m., 130°417 
Beo.: do) — cranuua 19:49" comm. 04.02/88. 1. 
4 —cranuua 30°32’ 1. w., 183°21’ B. a. Dna 
CpaBHeHHA MpHBekeHO XapakTepHoe pacnpesere- 
HHe OMOMACCbI MWaHKTOHA B YMepeHHbIX WMpoTax 
(Kypuao-Kamuatckaa BnaquHa — K) 4 B Tponu- 
yeckoli oOnacTH B paltoHe Cc HeoOoralleHHbIM 
TlyOHHHBIM TwaHKTOHOM (Mapwauckaa pBiayu- 


HHA B KOJINYECTBE, MOBEp XHOCTHO- 
TO MIaHKTOHa MexK]ly pa3/JIMYHbIMH 
HCCJI€OBaHHbIMH HaMH paHoOHaMH 
TpomHyecKkoh OO1acTH HEBeEJIHKH M0 
CpaBHeHHIO C pa3sJIMYHAMH MeXK]y 
TpOMmuYeCKHMH HM YMepeHHbIMH LWIH- 
poTaMH, H OHH He OKa3bIBal0T Cy- 
WWeCTBCHHOrO BJIMAHHA Ha OoraT- 
cTBO YwIyOMHHOrO mlaHKTOHa. B 


Ha — M 
) KayecTBe MpHMepa  BepTHKaJb- 


Horo pacnpeqeneHua OnoMaccbHI 
(laHKTOHAa B TpomMyecKOH OOaCTH MOMKET CYKUTL CTAHWMA, B3ATAA B paii- 
one Mapuancko riyOokoBogHoH BrayzuHbl (puc. 2). 
_ Ojuako Tako THM BepTHKaJIbHOrFO pacnpefseeHnaA HaOmOMaeTCA He BO BCel 
TpommyeckoH OOacTu. B palloHax, MpHMbIKalOulMX K rpaHullaM OopeambHOH u 
HOTa/IbHOH OOsacTeH, KOTOpble B 3anaqHOH YacTH OKeaHa B MOBeEPXHOCTHBIX 
COAX MPOXOAAT mpuMepHo no 40° c. mw. wv no 40° 10. WI. HM BbIPaxKeHbI OYeHb 
WeTKO, BePTHKaJIbHOe pacipefeteHue TyOOKOBOAHOrO MwaHKTOHa OKa3aslocb 
HeCKOJIbKO HHBIM. Tak, Ha CTaHWMH, pacnooxkeHHol na 30° c. m., 153° B. on. 
(puc. 2), KpHBad pacmpeseneHuad MaHKTOHa B NOBePXHOCTHBIX COAX MMeeT 
MOOAKeHHe, XapakTepHoe IA BOM TponuyecKo OOMacTH, a B IyOMHHbIX MpH- 
OmKaeTCH K TOMY, KOTOpoe HaOmOJaeTcA B OopeanbHbIX Bozax. IIpu 9tom, 
KOHEYHO, MOCTOAHHOE COOTHOWCHHE M@KLY KOJMYeECTBOM MOBePXHOCTHOTO HU 
rulyOMHHOPO MWaHKTOHa Hapyllaerca, TaK YTO ryOMHHbIt (500 — 4000 m) maanK- 
TOH cocTaBaseT ye He 35%, a Oouee nonoBuHbI (67%) oT BCero KOMYeCTBAa 
mlaHkToHa B coe 0—4000 m. Paccmorpenue uMelouluxca y Hac MaTepHasoB 
MOKa3bIBaeT, UTO MO Mepe IPHOJIMKeHUA K PTpaHullaM OopeabHOl OOacTu O6ora- 
(weHue TvlyOMHHOTO [WIlaHKTOHa yCHJIMBaeTCA, a MO Mepe yyasIeHuA OT Hee — 
ocmadepaer (puc. 2). M3menserca onO u no Jourore. B 3amaqHol uactn OKeaHa 
(no 150° B. 4.) OHO MoxeT O6pITh OOHapy2KeHO Jo 20° c. W., B WeHTpambHOl 
uacru (180° B. 0.) Ha 20° c. mI. OHO oTCyTCTByeT, a B BOCTOUHBIX pailoHax 
(140° 3. a. ) MaKe Ha 25° c. m. Obl0 BEIPAaxKeHO O4eHb CaGO HM IPHTOM TOJIbKO 
B IIPHOHHbIX COAX, Ha rayOuHe >2000—3000 m. 
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ill 


_ Kak yxe yKa3bipaocb B HallINx Mmpeybilyux padorax (7,°), oOoraleHne Mate 
/KTOHA TIyYOMHHBIX C/IO€EB MOXeT ObITh OObACHEHO MPOHHKHOBeHHeM B TpoMHue- 
jcKy!0 OOslacTb r1yOMHHbIX* Bo u3 OopeasibHOl OOvacTu, HeCyUMX B Ce6e cpaB- 


HUTeEIbHO Oorarbiii rryOOKOBOZHbIi MaHKTOH YMepeHHbIX LIMpOT u GovIbIOe 
/KomMuecTBO OpraHuku. Ilo Mepe npoyBMxKeHuA K 9KBaTOpy HM TpaHcopMallHu 
9THX BOM, BbICOKaA KOHIWCHTPalWA WiaHKTOHa B HHMX CHMKaeTcA 3a cueT ero 
OTMUpaHHA MW BHIeMAaHHA. OMHaKO MPOMyKTbI WKRU3SHEMEATEIBHOCTH STOTO MVlaH- 
KTOHA, CFO OCTaTKH, a WM OH CaM CJlyKaT MMe ryOOKOBOJHbIM OpraHu3MaM, 
OOUTAIOINMM Ha TlyOuHax TponMyeckoh OOnactn. Buarofaps sToMy, HecmoTps 
Ha JOBOJIbHO ObICTpy!O 3HaYHTeIbHY!IO CMeHY cocTaBa HaceseHuA, Nosep2xKu- 
BaeTCH MOBbINIeHHaH KOHICHTPalluaA WwiaHKTOHa B 93THX CJIOAX. 

B paiionax Tponnyeckoli o61acTH, Mog_Repraiouluxca BosselicTBuIO riyOun- 
HBIX BOX, NPHWeqWMxX U3 OoraTbixX NJIaHKTOHHbIX pavOHOB, CHaOxKeHue mMINeH 
PyOOKOBOLHOFO MaHKTOHA MPOHCXOMUT HE TOJbKO 3a CYeT TOrO OpraHHyecKoro 
BellleCTBa, KOTOPOe NOCTyNaeT U3 MOBEPXHOCTHHIX CJIOeB, HO HW 3a CYeT TOFO, KO- 
TOPOe MPUHOCHTCA TOPH3OHTAJIbHbIMH MOTOKaMH V3 Oovlee MPOAYKTUBHBIX YacTeh 
okeaHa. 

B cesepHot IlaunduKe, cya no pacnmpegzemtennio Ovomaccbl MaHKTOHA, 
HanOoJlee HHTCHCHBHOe MeEPHANOHAJIbHOe MepeMelleHHe TTyYOMHHbIX BO Mponc- 
XOJMT B 3anaqHOH YacTH OKeaHa. Syecb, K BocTOKy oT AnoHMH, B ABHXKeHUM Ha 


Or B TOM HH HHO CTeneHH NpHHuMaeT yYacTHe OCHOBHAA Macca BOJbI rryOxKe 


500 m. Cyqa no pacmpeyeieHuio nulaHKTOHa, MpOTHBOTOK «IrJlyOHHHbIX» BOL, 
ABUTaloulHXCA Ha CeBep U3 TpoNnHyeCcKOH OO1acTH, B ITOH YacTH OKeaHa BbIPaxKeH 
cma6o WIM BOOOMIe OTCYTCTBYeT. ITO HECKOJIbKO MPOTHBOPeyHT TOUKe 3peHHA 
A. M. Mypomuesa (°), cunTaroulero, 4Tc B 3TOM palione BOLI Ha rayOuHe 
6onee 2500 M jBuraloTcaA B Ce€BepHOM HanpaBeHHH. 

HeckovlbkO HHaA KapTHHa HaOwlofaeTcA B Wro-3amaqHOH YacTH OKeaHa. 
K cepepo-boctoxy ot Hosot SenaHquu, Ha cTaHtuu (30° Ww. uw., 183° B.z.) 


-mpoucxogutT o6orauleHue ray6oKoBogqHoro miaHKTOHa B caoe 500—1000 m u 


Hue 2000 mM (puc. 2), uro cooTBeTcTByeT ru1yOuHaM MOTOKa aHTapKTHYeCKUX 
BOX. OHako oOorallleHve MaHKTOHa 3/eCb MpPOHCXOAMT HECKOJIbKO MeHee 
HHTCHCHBHO, YM S9TO MMEET MECTO K Ioro-3analy OT AnoHuH, WH yxKe He OOHapy- 
-3KuBaeTcaA ceBepHee 25° c. mt. B cmoe 1000—2000 mM maHKTOH CHJIbHO OOeHEH, 
YTO, OYCBUAHO, CJIeEAyeT CBA3ATb CO CJIOeM, OeAHbIM MaHKTOHOM, TpomMyecKHX 
-«PJIYOHHHBIX» BO, ABUraloulHxcA 3yecb K tory. TakuM oOOpa30M, B 1OxKHOM 
nowyuapuu pacnpeseseHwe miaHKTOHa cCorsiacyeTca co CXeMOH UWHPKyJIAWAH 
BO], IpeqioxKeHHOH Broctom (1°) nu 6omee no3qHuMH aBTopamn (°,'!). Uro Kacaetca 
ceBepHoro novlylWlapua, TO HET CMMHOTO MHeHHA O CXeMe TIYOMHHOM WHpKyJIAWHH 
B93TOM patoue. MoxkHO JMLUIb YKa3aTb, YTO XapakTep JBHXKCHUA PTYOHHHBIX BOL, 
KOTOPbIHi MbI MpelnosaraeM Ha OCHOBaHHH pacnpeeseHua Onomaccbl MaHKTOHA, 
XOPOLIO coriacyeTcA CO CXeMOH WupKysAWuu PryOMHHbIX BOA Tuxoro okeana, 
paspa6otranHo B. H. Crenanosuim B Muctutyte oKeaHosorun AH CCCP. 
TloaTok riyOvHHEIX BO] H3 YMepeHHBIX IWHPOT NOMTBEpKAaeTCcA HW aHaJIH3OM Ka- 
YeCTBEHHOTO COcTaBa MWwlaHKTOHa. HanOoubuinh uuTepec B Kau¥eCTBe BHJOB- 
HMHUKaTOpOB MpecTaBAIOT YTYOOKOBOZHbIC %XHBOTHbIC, OCHOBHaA OO6VIaCTb 


pacnpocTpaHeHHA KOTOPbIX Jle%KNT B YMePeHHEIX HM BbEICOKUX WupoTax. Onu 


NOSBOJAIOT MpOCJELUTb 3a paciipocTpaHeHHeM B TPOMHMYeCKOH 30HE NOAPHbIX H 
CyONOJAPHbIX BOX PIyOMHHEIX c0eB. B cepepo-3anaqHow uacru Tuxoro okeaHa 
TaKMMM BUaMH, Hanpumep, cpequ amcbunog oKa3piBparoTca: Paracallisoma alberti, 
Koroga megalops, Eusirella multicalceola, Rhahotropis natator, Halice schoe- 
makeri u 4p. Oxu mpouukator Ha tor fo 25—23 c. m., T. e. Ha 1600—1800 km 
OT TpaHullbl GopeamwbHOH OGmacTu. Cpequ aHTapKTH¥eCKHX uM CyOaHTapKTuye- 
CKUX rlyOOKOBOHbIX amunog Takue BULLI Kak Hirondellea antarctica, Euanda- 
nia gigantea, Orchomenella abyssorum, Berpewaiorca Jo 25—28° 10. wm. Anano- 


* TepMuu riyOuHBbIe BOAbI yorpeOIAeTcA Ges KaBblueK B TOM cyly4yae, Korma OH 0503Ha- 
yaeT Boole Bce BOLL, MeKauNe riy6xKe 500M, M CTaBATCA KaBbIUKH Ana OOO3HANeHHA BOT («ray- 
OUHHBIX»), MexKallMx) MEKTY «MpoMexXyTOUHbIMM» HM «IpHAOHHbIMM) BoslaMu. 


879 


THUHbIe MPHMepbl HMeIOTCA WM CpeAM Apyrux rpyml NesarMyeCKHX 2KUBOTHBIX— 
Konenog, AeKkanoy, Mesy3. 

Kak BuHO, 10 Ka¥eCTBeHHOMY COCTaBY IlJIaHKTOHa MOXKHO MPOCJeAUTb UpO 
HUKHOBeHHe IyOHHHBIX BOA M3 YMepeHHbIX OO/IacTeH B CTOPOHY SKBaTopa MPH 
MepHO JO TeX Ke WIMpOT, YTO HM NO ero KOJIMYeCTBeEHHOMy pacmpeseseHuto 
IlpoHukHOBeHHe TIyOMHHBIX CyOaHTapKTHYeCKUX BO Ha CeBep K IKBAaTOP 
MPOCexKUBaeTCA HM MO pacnpeseweHvio MHKpoopraHusMmoB (7). 

VispectHo, YT0 HHTCHCHBHOCTb FyOMHHBIX MepHAMOHAJIbHbIX MOTOKOB B TH 
XOM OKeaHe 3HauHTebHO HMKe, Yem B MHguiicKom u, TeM Ooviee, B ATJaHTHYe: 
ckom. Ilostomy MoOxKHO OxKHJaTb, TO B Mu_ulickom u ATsaHTHYeCKOM OKeaHad 
BJIMAHHe PIYOMHHBIX MOJAPHbIX HM CYONOJAPHBIX BOA OyWeT CKa3bIBATbCA CHJIb 
Hee Hi Ha OOJIbIeM pacCTOAHUH OT PpaHull yYMepeHHBIX OOsacTeH, YeM 3TO OBIIO 0O- 
Hapy2keHo B Tuxom okeaue. VM jeiicrBuTrembHO, B BOcTOUHOH yacTH MugulicKorc 
oKeaHa Ha craHuun 16°48’ 10. m., 96°54’ B. 2., YeTKO mpociexuBaJloch OOora- 
WeHHe miakkTOHa B coe 500—1000 m u ray6xxe 2000 M, koTopoe MoxeT ObITE 
CBA3aHO C OGOrallleHHbIMH MwaHKTOHOM aHTapKTHYeCKHMU BofamMu (!°). Kak 
BHO, 3eCb UX BIMAHHE MPOABJAeTCA Table OT TpaHHUbl HOTAJIbHOH OOsacTH, 
4YeM MbI 3TO HaGuwlOfasiH B THXOM OKeaHe. 

B sanagubix yacrax Mugniicxoro (!*) u, oco6enxo, AtaHTHuyecKoro OKeaHO 
BJIMAHHe AHTAPKTHYECKHX BOR CKa3bIBaeTCA B elle OOJIbUIeH CTeMeHH, HW BMECT 
C HMMM HeKOTOpble rTyOOKOBOAHbIC AHTAPKTHYeCKHEe BHALI MPOHHKalOoT CeBepHe 
3kBaTopa. Tak, Koroga megalops u Cephalophanes frigidus 6nl1H O6OHapy2KeHBI 
B ApaBulicKoM Mope, a THIMYHO aHTapKTHYeCKO-cyOaHTapkTuyeckan Euandania 
gigantea — y BepmyyzcKux ocrpospos. AHaJOrH4HbIX MpHMePOB MOKHO MPHBECTH! 
mMHoro. B AtwaHTH¥ecKOM OKeaHe Oaroflapa HHTEHCHBHBIM NOTOKAaM Il yOHHHBIX | 
aHTapKTHYeCKHX H CeBepO-aTJaHTHYeCKUX BO MHOrHe TuIyOOKOBOJHbIC 2KMBOT- 
HbI€ YM€PeHHBIX 30H MpOHHKaloT Yepes riyOHHbI TponnyecKoli O6lacTH B Apyroe 
nowywapve. B Tuxom oKeaHe B HaCTOALee BPeMA, OUCBHAHO, 9TO MPOHCXOLHT, 
B ropa3yo Menbluieit crenenu. Ho He HCKOUeHa BOSMOXKHOCTh TOFO, YTO y HEKOTO-| 
pbIX rryOOKOBOHBIX NearMvecKHX BUJOB, HMeIOWMX B HacTOAIMee BpeMA B Tue 
XOM OKeaHa OnnovApHble apeatbt (Koroga megalops, Paracallisoma alberti, 
Scypholanceola vanhoeffeni, Scina rattrayi var. keithacki u gp.)., mpu 6omb- 
Wel HHT€HCHBHOCTH IJIyOMHHBIX MEPpHAHOHAJIbHBIX MOTOKOB, KOTOPas, BeEPOsATHO, 
Oblla B JIEMHHKOBOe BPeMA*, HMEJIHCb CIJIOWHbIe apeaJbl, COC@IHHEHHbIe yepes 
rIyOHHbI TpOMMYeCKOH OOMacTH, KaK 9TO HaOMIOMaeTCA Cceli4ac y HEKOTOPHIX BH- 
op B AtjaHTwueckom oKeaHe. B AtmanTuke Takoe coequHeHve TakxKe OBO 
oOslerueHO H MOTJIO HMeTbCA y Oovbluero, 4eM cCeliuac, 4YNCIa BHJOB. TakuM 06- 
pas0M, MOXKHO IIpesnouaraTb, YTO M3MeEHEHHE HHTCHCHBHOCTH MePHHOHAJIbHbIX 
MOTOKOB TJIyOHHbIX XOJIOQHDIX BO], CJTy2KUT OAHOH U3 NPHYHH BOSHHKHOBeHUA 
OMNOJAPHBIX apeasIOB y ryGOKOBORHBIX MewarMyeCKUX KUBOTHBIX. 


VWuctutyT okeaHouorMu Tloctynusto 
Axkajlemunu HaykK CCCP 24 III 1959 
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* 


* Ha u3MeHeHHe HHTeCHCHBHOCTH TIyOMHHOH WHPKYAWMH B 3aBMCHMOCTH OT O6uLero H3Me- 
HeHHA KJIHMaTa HMelOTCA yKa3aHHA B paOotax Yya (!°) w Omuauann (16), 
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Jlokxuann Akayemuu wayrk CCCP 
1959. Tom 127, Ni 4 


OKEAHOJIOTHA 


A. B. WJIbHH 


O HEKOTOPbIX YEPTAX FEOMOP®OJIOrUU 
ATJIAHTHYECKOPO OKEAHA K CEBEPO-3ANAJY OT AHPJIMH 


(ITpedcmaeaeno axademuxom JI. H. Ilep6axoeoim 30 III 1959) 


B aprycte — oxTs6pe 1957 r. B ceBepHou uactH ATsaHTHyecKoro Okeaka 110 
iporpammMe MexjyHapogHoro reodbusuyeckoro roa MpOBOJMJIO KOMMJIEKCHBIe 
yKeaHorpaduyeckne UCCe€OBaHHA IKCNeAMWMOHHOe CYHO <OKBaTOp». OHM U3 
AZNeJIOB STHX PaooT ObWIO H3y4eHHe NOABOAHOTO Pebeda MeETOOM JXOVJIOTH- 
)OBaHUA NO MeTOAUKe, MpuuATOH B MuctuTyte oKeaHomoruM AH CCCP (?). 
3 pesyJIbTaTe HCCJIeROBAHHH ObIJIM MOJyYeHb!I HEKOTOPbIe HOBbIe JAHHbIe O CTPoe- 
IMM MOBEPXHOCTH Ha OKeaHa K CeBepo-3analy oT AHTMH H B palione Cezepo- 
\TMaHTHMYeCKOrO MOABOAHOrO xpeOTa. Pebed AHa sTOTO palioHa u3y4yeH eme 
lefoctaTtouHoO. Ha OaTumMeTpnyeckol Kapte CeBepo-BoctoyHol ATaHTHKH, Co- 
TABJICHHOH XUJJIOM, NOABOAHbI pesbed) NOUTH Bese U300paxkeH 3fecb runoTe- 
HueCKHMH u30CaTamu (?). 

JlaHHple “OKBaTOpa» NOKa3bIBalOT, YTO pewbed) WHA K ceBepo-3anay oT AH- 
JIHH WMeeT CJIOMKHOe CTPCeHHe. HanOouee KpynHbIMu CopMaMH pewibetpa ABMA- 
OTCH MACCHBHOe NOJHATHE, WHPHHOH Ooviee 200 Muwb, B Mpefeax KoTOporo 
iaxOMUTCA OaHKa PokOJWI, HU CpaBHHTeIbHO ruy6OKHu 2%xeN0O, LIMpHHOH JO 
50 MUJIb, HMeroll\He CeBepO-ceBepO-BOCTOUHOe MpocTupaHnHe (puc. 1, BHH3y). 
TOT 2Ke06, YCJIOBHO Ha3biBaeMbI HHKe MpwaHACKHM, OTJeAeT YNOMAHYTOe 
lowHATHe OT bputaHcKux ocTpoBos. IyOunp! x%Ke00a B CpeqHeM paBHb! 2000 m 
- YMEHbINEHHeM K CeBepy H yBeHueHHeM K Iory. J[HO u cKsIOHEI MpsangzcKoro 
Ke06a UMeIOT IIPCMMYUICCTBEHHO POBHYIO NOBepXHOCcTb. Pesbed) NOAHATHA, 
‘OTOPOE MbIB aJIbHEHIeM OyJeM Ha3bIBaTb BOSBHILICHHOCTbIO PoKOWJI, XapakTe- 
M3yeTCA OOee COMKHbIM PaCUIeHeCHHeM. SyeCb BbIACJAIOTCA [Ba KPYMHBIX 
‘peOTa, pa3yeeHHbIe MOJIOrHM NOHMKeHHeM Ha (pue. 1, A—A’). Wupnua 
‘aKOTO U3 TPEX 3JIEMEHTOB pesbedba BO3BbILeHHOCTH Poko npHmMepHo 50— 
O munb. O6a xpeOTa MMeIOT OTHOCHTEJIbHYIO BBICOTY Ha, AHOM NOHMKEHHA 
Kono 500 m. Ha nopepxHocTH 3THX KPyNHbIX (opM pewibeda HadsORaeTca 
jomee MeIKOe pacuneHeHue. B mpefeax BOCTOUHOrO xpeOTa uacTO BCTpe- 
aIOTCA MOMOrHe MOHWXKEHUA C OTHOCHTEJIbHBIMH TuiyOuHamu SO—60 m. Verotca 
ake KPYIIHbIe XOJIMbI C BEICOTOH Oosee 100 M u wupHHOH Zo 4 KM. Eure Oovee 
ACUJICHEH 3anasHbl xpeOeT. Secb BCTPeuaIOTCH MHOFOUHCJICHHbIe HEBbICOKHE 
OJIMbI, @2 MeCTaMH M ocTpple MmuKH. TlonM2xKeHHe, paszeusroulee OCOa xpebra, 
ake WMeeT 3HaYHTebHOe paculeHeHHe. Bprjles1oTCH NMOZBOMHbIC JOJIMHEI, 
Melolulve upuHy Zo 1—1,5 xm. Iny6una ux Bpesa JocTuraet €0—70 M. Bme- 
Te C TEM, BC€ OTMCYCHHIE POPMBI Pebeda BOSBHILICHHOCTH Poko mpeACcTaBA- 
TCH OTHOCHTEJILHO MpOCTbIMH. 

Ha ryOunax oxoso 1000 M kak Ha 3amafHOM, TaK MH Ha BOCTOUHOM CKJIOHe 
OSBBIILeCHHOCTH PoOKOJIJI PaCYJIGHEHHOCTb pewbedda YMeHbIUAeTCA, WH CKJIOHBI 
my6xe 1000 mM uMmeroT COBepleHHO poBHYy!IO MoBepxHocTb. IIpuH SsTOM Mexyy 
ACWJICHCHHOM WM BbIPABHCHHOM YaCTAMH CKJIOHOB BbIJeIAeCTCA CepuA Teppac WH- 
uno no 300—400 m. Ha BocTOUHOM CKJIOHE BO3BbIIeHHOCTH PoKOJJI HaCUMTHEI- 
aeTca 6 TaKUx Teppac Ha TlyOuHaXx OT 950 yo 1000 m. Ha sanaqjHom cksI0oHe 
O3BbIIIeHHOCTH Ha rly6uHax oT 950 no 1000 m tTaKxe oTMeyaloTCA Teppaco- 
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BHHbIe MOBEPXHOCTH, HO MOp(pO.1OrHyecKH OHH BbIPaKeHbl MeHee OTUCTJIME 

yeM Ha BOCTOUHOM CKJIOHe. Bo3HHKHOBeHMe YKa3aHHbIX Teppac CBA3ZAHO, T10-B, 

AuMoMy, C aOpasHOHHOM JeATeJIbHOCTbIO BO BPeMA 6oulee BbICOKOrO rumcomerTp, 
> 


HOCTH CBHJeTeJIbCTBYeT TAKE CYULECTBOBAHHe Ha He saad He OOOHX XpeOTih 
COBeEPIMeHHO MJIOCKHX M1aTO IIPOTAXKECHHOCTHIO TO 5 KM, O Vownce Boro 
ATHO, B pe3yibTaTe aOpasHu, B Mpowecce NOrpy2KeHHA. AO-IMBI, Pp 
B mpelewax BeplIMHHt 

NOBePpXHOCTH, MOryT ObI 
OTHECeHbI K JeHyalHo 
HbIM OCTaHIaM, a JOJIM 
C THNHYHbIM V-oOpa3H 
mpopusieM MOryT HMe 
SPO3HOHHOe — IIPOHCxo; 


3aHHbIle MOpq@ov1orue 
cKHe OCOOeHHOCTH IG 
BOJIAIOT  mWpeqnouarat 
uTO pebed BepxXHeli vac 
BO3BBILICHHOCTH Poxo, 
JJIMTEJIbHOe BPeMA \ pe 
BUBaJICAH B cyOadspan 
HbIX YCJIOBHAX. 

SacJly2KMBaeT, BHHM 
HHA TOT (akT, 4TO Ap 
CTHPaHHe BO3BBILIeHHOC) 
PokovuI. coBnayjaeT C H 
WpaBJIeHHeM CKWaquaTE 
KaJI@}OHCKHX — CTPYKT} 
cepepo-3ananHoh Aru 
wu Hopserun. Hexoropi 
HCCJIEQOBaTeJIH  CUHTad 
uTO KaJleqOHCKaa reocu 
KJMHaJIbHad OONaCTh O 
BaTbIBaia 3HAYHTeJIbH 
mpocTpaHcTBa CepepH 
ArmautTuku (%). B mpot 
BONOJIOXKHOCTh ITOH TOU 


3000: 


4000 


> 
Gpoapereure o-Ba 
ar jfianscw 
‘€ a 


.*.Opkuelicrne 
a o-Ba 


Puc. 1. Dxonoruple npotpunu yepes Bo3sBbIWeHHOCTh Poko, 
xp. Pelikpanec u Cesepo-Atmanruueckuit xpeOeT 4 OaTHMe- 
Tpuueckant CXeMa paciooxKeHHA KpyMHbIx (PopM pesbetba 


3spenua H. C. IDarcxK 
YKa3bIBaJl, 4TO KameyC 
CKaA CKJlaquaTOcTb HMe 


B OOlaCTH COBPpeMeHH 
CepepHolt AriaHTHKM OrpaHHyeHHoe pasBuTHe (*). B noubsy TOCHe Hero TPE 
ONOAKeHUA TOBOPAT HOBEMIMe PeSybTATbI CeHCMHYECKUX UCCeMOBaHUH, yk 
3h1BalollWe Ha TO, YTO B CTPOCHHH Awa BOcTOUHOH yacTH CeBepHoh ArwaHTH. 
uMeeTcs OouIbINee CXOACTBO C OKCAHMYeCKHMH CTPYKTYPaMH, HC*KeIH C MaTep 
xoppimu (°). [paHuTHbili culo MOUTH MOBCeMeCTHO OTCYTCTBYeT, a MOULHOC 
PbIXJbIX OCALOUHbIX H BYJIKAHOFeHHBIX CJIO€B, C OTHOCHTEJIBHO HUSKUMH CelHCN 
yeCKHMH CKOPOCTAMH HeBeJIHKH H KONeOMOTCA oT 1 yo 2,8 xm. IIpu oar 
MaKCHMAJIbHbIe€ 3HAYeHHA MOWHOCTeH YKa3aHHbIX NMOPO XapakrTepHel 
palioHa BO3BbILeHHOCTH PoKOM.. Jlervanbublii aHau3 crpaTurpadun JoKemOpr 
CKMX H HMKHeMaIeO3OH2KUX NOPOL Mornanqun mpuBert E. B. IlapnoscKko 
K BBIBOLY O JOKaJIbHOM MIPOABEHHM KaJleqOHCKOM CkNayuaTOCTH Ha ee Teppm 
PHU H O CylLeCTBOBaHHH K CeBepo-3anlaly OT HoriaHAuy KaleqoHcKon nuiaTopy 
Spua (°). Tip 3TOM MM BbICKa3aHO MHEHHE O CYIIeCTBOBaHHH 3/eCb ApeBH 
rIyYOMHHBIX Pa3JIOMOB, HalpaBJIeHHe KOTOPbIxX OOYCOBMJIO TIPOCTHpaHue CKVz 
YaTbIX CTPYKTYP, CO3aHHbIX KaJIeMOHCKHM OPOreHe3oM. 
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a OCHOBAHHM JaHHbIX MO MOpPOJIOrHH Awa, aTaK2xKe C YYeTOM pesyubTaTOB 
CMMYeCKOrO 30HXMPOBaHHA HM COBNaeHHA MPOCTHPaHHA BOSBbILIeHHOCTU 
on C OPHeEHTHpOBKOM CTpykKTyp ceBepo-3anaqHoH AHHH dopmMupoBaHHe 
i peta B STOM UACTH OKEAHa MOXKHOIIPeACTABUTh Cle AyIOULHM OOpasom. Passurue 
HBHUX PIYOHHHBIX Pa3JIOMOB OOYCJIOBHJIO BOSHHKHOBECHHE OTICJIbHbIX GJIOKOB, 
POUL CeBEPO-BOCTOUHOE NpocTupannue, OHH 43 HUX, 10-BHMMomy, pacnoua- 
CA Ha MeCTe COBPeMeHHOM BOsBHIWeHHOCTH PoKxouw. Ilocmenyrouyue TeKTOHH- 
IKHe JBYXKCHUA CO3AaJIM 34eCb OOWIMPHyto rOpHyto CTpaHy CO CJIOXKHBIM Pewbe- 
im. B Ooulee mosqHHe reosOrMyecKue SNOXH MPOHCXOAMIO BbIPaBHUBaHHeE pe- 
ipa. TpeTwuHoe WM YeTBePTHYHOe BPeMA XapaKTePH3OBaJIOCh MPOABJICHHeM 
bTOH OOMaCTH AKTHBHOH TeKTOHHYeCKOH JeATeIbHOCTH, COMpOBOxJaBuelica 
VNHBIMM pasJOMaMH, COpocaMH HM yCHJIeHHeM ByJIKaHu3Ma. B 3To Bpemsa 
}HHKIH, M0-BuquMomMy, @apepcKue ocTpoBa, CO2%KeHHBIe BYKaHMUeCKUMU 
DOMaMH, a TaKKe NOMBOLHEIC BYJIKAHbI, K KOTOPbIM, BEPOATHO, OTHOCATCA OaHKH 
po, Pos-Mapu u ap.O 3Ha4uHTe/IbHOM pasBHTHH BYJIKaHH3Ma CBUJeCTEJIbCTBYIOT, 
{aCTHOCTH, HW reou3snyeckue Janie. B npemenax BOSBHILUeHHOCTH Poko u 
KOTOPbIX JPyrHx paHOHOB BOcTOUHOH yacTH CepepHot ATaHTHKH NOX cl0eM 
BePXHOCTHHIX OTJOXKeHHH MoOuiHOCTbIO 400—500 mM oOHapyxkeHbI MOpos, m0 
pakTepy CeHCMHYeCKHX CKOPOCTeH COOTBETCTBYIOWIHE BYJIKAHOreHHOMY MaTe- 
any (°). 

OHM 43 pesyJbTaTOB AuppepeHUMpOBaHHbIX JBHXKeHHH ABHJIOCb Norpyxe- 
€ 10, ypOBeHb OKeaHa OOWIMPHOrO paliona B 3anayy oT AHTVINH, BKJIOUaA BO3- 
MeHHOCTb Pokov1. COBPeMeHHbIM Pesibed) STOO KPYNHOFO NOAHATHA, Kak yxe 
MeualOCb, XaPaKTePH3YeTCA OTCYTCTBHEM Pe3kOro pacuwleHeHHA. OTHOCHTEJIb- 
A BbIPABHCHHOCTb MOABOAHOrO pesbetha OObACHAeTCA, MO-BHAMMOMY, JWIH- 
JIbHbIM BbIPABHHBaHHeM B CyOadPaJIbHbIX YCJIOBHAX JO NOrpyxKeHHA NOX ypo- 
Hb OK@aHa HW JaJIbHeHUWIMM CrvlaxKHYBaHHeM TporeccamMu aOpa3HH H OCaKOHa- 
IICHHA. 

Bowpwok MHTepec MpeAcTaBJAeT CPaBHEHHe SXOJIOTHDIX MpoduseH uepe3 
SBbILeCHHOCTb Pokosu, xp. Peikbanec uM ceBepHyto uacTb Cepepo-AtTaHTH- 
ckoro xpeOta. PaccmoTpeHHe mpouvieh yKa3biBaeT HA CYILeCCTBeHHbIe pa3- 
1YuA B CTPOCHHH MOBePXHOCTH STHX KpynHeHWIHXx PopM pewbeda ceBepHou 
icTH ATsaHTMYecKorOo oKeaHa (puc. 1, A—A’, B—B’, B—B’'). Pesnbed 
). Peikbanec u Cepepo-AtTsaHTHyeckoro xpeOTa HMeeT MPH 3TOM Govlee CJIOK- 
e CTPOEHHE, YEM BOSBHIIMEHHOCTh POKOJII. OTH XPeOTbI COCTOAT H3 OTJCJIbHbIX 
Hee KPYMHBIX XpeOTOB UM pa3fleAIOULHx Hx AenpeccuH. UIupoKoe pacnpoct- 
1HEHHE KPYTbIX YCTYNOB CBHAJECTEJILCTBYeT O HaJIMYMH Pa3JIOMOB H COpocoB Ha 
oHax xpe6Tos. B uenom peabed Cepepo-Atuiantuyeckoro xpe6ta u xp. Pei- 
bAHeEC MMeeT aJIbMMHCKMH OOMK. OHAKO aMMVJIHTYLbI BbICOT MOJIOXHTEJIbHBIX 
OTPHIaTeIbHbIX (OPM pesbeda B Mpesetax xp. PeHkbAHEC B HECKOJIbKO pa3 
sHbIUe, 4eM Ha CeBepo-AtTulaHTHyecKom xpeote. Ilo-BHquMomy, xp. PeikbsaHec 
Ib3A PaCCMAaTPHBaTb B CTPyYKTYPHOM MWlaHe KaK MpAMOe MposouKeHHe Ce- 
spo-ATMaHTM4eckoro xpeOTa, Tem Oomee YTO HX NpocTupaHHve B paloue Co- 
IMHCHUS BECbMa pa3JIH4HO. CyqA M0 xapakTepy pacwleHeHHa pembeda, xp. Peli- 
bAHEC MOKET ObITb OTHECEH, MO-BUAMMOMY, K OovlIee ZPeBHHM OOpa30BaHHaM, 
m Cepepo-ATJaHTHuecKHi MOBOJHEI xpeder. 


ViuctutyT OKeaHoJIOrHHu Tloctynuso 
Axkanemun Hayk CCCP 28 III 1959 
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Jloxzagnmn Arxagemuu nayk CCCP 
1959. Tom 127, Ni 4 


OKEAHOJIOL 


HW. ®. WAJIPHH 


| 

O BO3MO)KHOCTH ONPEAEJIEHUHA NOJIOKEHHHA WU CKOPOCTH 

PA3PbIBHbIX TEVEHUM B MPHBPE)KHOU 30HE 
BECMPHJIMBHbIX MOPEHM 


(ITpedcmaeaeno akademuxom A. A. I pueopoecvim 2 IV 1959) 


PasppiBHble TEYEHHA ABJIAIOTCA OMHHM H3 OCHOBHBIX BHUJOB OTTOKA CKON, 
IWWMXCH pH BOJIHEHHH y Oepera HarOHHbIX BOX. Takue TeyeHua oOJlazé 
60/IbLIMMH CKOPOCTAMH HV pacXxOJOM H urpaloT OOMbUIYIO pOwIb HE TOJIbKO B Me 
HOCe BOJHbIX Macc, HO WH B JIBHXKeHHH HaHOcOB. Yuer Pas3pbIBHbIX TeYEE 
HeOOXOUM Mp paOotax B OeperoBoli 30He, MPH CTPOHTeJIbCTBe THAPOTeXH 
CKHX COOPyXeHHH WH Np WiaBaHHH cyOB y Oepera. 

Kak u3BecTHO u3 aHTepaTypH (1,°), paspbIBHOe TeYeHHe COCTOHT H3 JE 
WHTAawOlWlux BeTBeli HW ropa pasppiBa. B OeperoBol 30He C HePpaBHOMePHO!H : 
norpadveli [Ha paspbIBHbIe TEYeHHA OOpasyloTCA B OCHOBHOM B Pe3yYJIbT, 
CTOJIKHOBeCHHA JBYX Pa3HOHANpaBJICHHbIX MOTOKOB, JBHTalouluxCA BOb 
pera. 
B wactoaee BpemMaA OJlarosapaA HEKOTOPOMY yTOUHeHMIO HalIMX npeycras, 
HHH O BLOMbOeperoBbIX TEYCHHAX HM PaspaOoTKe pacueTHBIX dopmys (?,°) mp) 
CTABJIA€TCH BO3MOXHOCTh NOJOHTH K PacueTY CKOPOCTH pPa3pbIBHOTO TeYeH 
HU eFO MeCTOMOJIOXKeHHA. 

Ilo HaWiMM l1peXCTaBJIeHHAM, MMTaIOUlHe BeTBH PaspHIBHOTO TeYeHHA ABI 
tOTCA HOO TpaHeHTHLIMK MOTOKaMH, OOpa3syIOWIHMHCA B pesyJbTaTe HepaBi 
MepHOrO HaFOHa BOX BAOMb Oepera, KOTOPLI COYCOBINBaeTCA HeEpaBHOMePH 
Tonorpadueh Ha (*), MHOO, MpH KOCOM NOAxXOLe BOIH,— pe3yJIbTAaTOM C.IOX 
HHA TpaWeuTHbIX TeyeHHH Cc 9sHepreTuyecKuMH (7, %). 

CkopocTb sHepreTHyuecKOrO TeyeHHA, KaK M3BecTHO (7), paccuMTHIBaeTCA 


cbopmy.ie: 
a 
ra [VEE i) 
rye 
Gi c=Vg(H+h); A = 1,28h; 


rpaHeHTHbIe TEYEHHA MOMKHO PacCCuHTHIBaThb (*) NO ypaBHeHHW: 


Veal ale eee a ; 


rae A — BeicoTta sa6ypyHuBaioulelica BorHE, H — rayOuna 3a6ypyHuBaHt 
T — mepHod BOJHEI, m — cpequMii yKNOH Ha Ha paccMaTpHBaemMoM yuacT! 
a@ — yroul MOAXoOfa BOH K 30HE OypyHOB, g — ycKopeHve CHIBI TAKeECTH, R 
KOSPPHUHEHT, 3aBHCAMLMH OT THLpaBNMYeCKO WopoxoBatocTH gua, l, u L, 
paccrosHue OT Oepera 20 30HbI OyPyHOB Ha Kpaax paccMaTpHBaemoro yuacTi 

HanpaBjlewne rpaqveHTHbIX HM 9HepreTMyecKUX TeYeHHIi MOKET ObiTb OF 
HaKOBbIM Ha JlaHHOM Y4aCTKe, a Ha COCeqHeEM — ObITb MPOTHBONOOXKHB 
STO ONPeAeMAeTCA HE TOKO YIVIOM NOAXOa BOMH K Gepery, HO MH TOoNOrpadn 
Ha. 
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(epaBHOMePHOCTb TONOrpapHH Ha Ha AKKYMYJIATHBHBIX Oeperax OObIuHO 
TOBIMBaeTCH HaJIMYHeM AKKYMYJISTHBHBIX BBICTYNOB HM OyxTOYeK pa3sMbIBa 
i rypesosoii 30HE M H3BHJIMCTHIM OUePTAHHeM B IvlaHe NOABORHbIX BaJIOB. 
| HawOovlee OOniero cy4and CXeMaTH¥eCKM 9TO MOKasaHO Ha pue. |. 
/aKUM OOPasOM, B KaxKOM JaHHOM CJly4ae CKOPOCTb BAOMbOeperoBEIX MOTO- 
| WATaIOulux TOPO pasppBa, OyeT oNpeeIATLCA XapakTePOM BOJIHEHHA, 
ik MOAXoOfa ero kK Oepery H HepaBHOMepHOCThiO TONOrpadun Ha Ha paccmart- 
emo yuacTKe. Tak KaK HalpaBJleHHe SHEPreTHYeCKUX TeYeHHH HM rpaHeHT- 
MOXKET COBMaaTb HU ObITh NPOTHBONOJOXKHBIM, TO OOMLaA CKOPOCTb BAOJIb- 
Hroporo§ ml0TOKa Ha JaHHOM 

lj TKe OyfleT onpelerATEca Vp 


MY JIOH: So oe Sona bypynob 
ee = py ae Vr. Sema (3) 


PasppiBHoe TeyeHHe mIpu pa3- 
NaTIPABJICHHBIX BAOTbOepero- 
moToKax (KaK MOKa3bIBaroT 


UIOCHHA) OOpPasyeTCA TOJIbKO 
om cyyae, eCIH BeIHYMHAa 
pe STUX MOTOKOB HMeeT 
iHaKOBbIH MOpaAyO Te ce, COU 

ik KOBBI PxATOK, Puc. 1. Cxema o6pa30Banus pa3pbiBHbIX TeueHHit 
pocTH OAHOrO NOTOKAa B HE-  mpu HepaBHoMepHoli Tonorpaduu qua MenKoBOybsA 


jIbKO pas He MpeBbIlaloT CKO- 
Te pyroro. 

\IIpu YCTaHOBHBINeMCA PEXKUME, KOPa CO3AAJICA YKe ONPEAECHHbIN BOJIHOBOH 
+OH y Oepera HM BCIO HMPKYIANHIO BOAHEIX Macc B OeperoBol 30HeE MOXxKHO 
YaTb TaK2Ke YCTAHOBUBINeHCA, KOJIMUCCTBO BOJHI, KOTOPOe mosaeTca MUTAaIO- 
H BETBAMH K FOpJy paspbiBa, LOJKHO ObITh PaBHO KOJIMYeCTBY BOJbI, KOTOPOe 
HOCHTCA uepe3 ropio pasppiBa. BmecTe Cc TeM, KOJIMUeCTBO BOJbI, MOMatouleeca 
rarolllwMH BeTBAMH B eMHUILY BPeMeHH K FOPJY, AOKHO ObITh PaBHO KOJIMUE- 
sy BOAbI, KOTOPOe MOAaeTCA BOJIHOM B CMHUILY BpeMeHH K Oepery mpH 3a6ypy- 
BaHHH. 

Tlo Teopuu OMHOUHBIX BOJIH, KOJIMUeCTBO BOLI, Mo,alouleecd BOHOH 


A Q _ 4h? 
AMHMIy BpemeHu (*), paBHO = = —; 


ay Ha CAMHMILY AAMHbI rpeoua, 


it BeerO paccMaTpuBaemoro yyacTKa oT /, fo ls (puc. 1) 6yneT Le 


) 
PJIOM 2%Ke paspbiBa B CAMHMILy Bpe€MeHM BbIHOCHTCA KOJIMYeECTBO BOsbI, ompe- 
asemoe Kak V,»HS, rye H —rayOuna paccmatpnBaemoro mecta, Vp — cKo- 
CTb pa3pbiIBHoro TeyeHua, S —.wMpHHa ropvia pa3sppiBa. OueBuHO, 4TO 
paBe JIMBO paBeHCTBO: 


a a ANY CE (4) 


Tak KaK Mbl paCCMaTpHBaJIH YCTAHOBUBIUMHCA pexXUM, TO KOJIMYeCTBO JIBH- 
HUA, 3AKJIIOUCHHOe B UMTAIOU[HX BeETBAX, lOJDKHO ObITb paBHO KOJIHUeCTBY 
WKEHUA B Pope paspblBa: 


Z bypVon + LapVon = VpSHV 9p, 


€ 9 —IIJIOTHOCTb BOI. 

Haxoga u3 (4) 3Hauenne S, nosyuaem: 

Vagli + Va gle (5; 
1 ie 


Vp = 


e Vin H Vag OMpedesmoTcA “3 ypaBHeHus (3). 
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Mecrtonosioxkenue ropjia paspbipa onpefeA#eTCA BeJIMYHHAaMH CKOPOC; 
Teuenui B muTaroux notoKax. IIpu Vz,;=Vsg Li= Le, mpu Log >| 
L,>L, (puc. 1), Tak 4TO ¢ AoMycTHMOH TOYHOCTbIO cobuloMaeTCA coorT| 
IueHHe: 


Samenaa L, uepes Ly, Nomyuaem: 


" 


Vee 


pee iy ee 
Lone Von 


Ha6.moweuua, mpoBeyennpie B MpHPOAHHIX ycOBHAX Ha AHancKOu nepech 
B UepHom mope H Ha Geperax TempioKCKOPo 3a1HBa A30BCKOrO MOPS B JIeTHHE | 


932 028 
— - 


=e ee 


Puc. 2. Cxema Ha6s10eHHbIX (a) HM pacueTHBIx (6) TeueHuil. 
Tloka3aHbl CKOpocTH HW HampaBsenue 


puogs 1957—1958 rr. (Bcero oxos0 400 Ha6moxeHHH), MoKa3asu, 4TO B cpe 
HeM OWMOKa Ip pacueTax mo opmyvie (3) Kome6neTcA B Mpemenax +20—1C 
M MO/yuaeTCA 3a CUeT HEYETKOM MOCTAHOBKH 3aayH pH BHIBOZe dopmyw 
4 (2). Boone BeposxTHO, 4TO TOUHOCTS (opMysbI (5) HAXOAMTCA B Tex 2%Ke Mpe, 
max. Mmeroujmeca naOogeHus (30 cryuaeB) nOKa3bIBaioT, YTO NOPAOK COB! 
J@HHA PaCueTOB yKJabIBaeTCA B YKa3aHHble Mpeseunt. 

EcJIM UMeeTCA HEOOXOJUMOCTH 3apaHee OMPeJCMUTb CKOPOCTH Pa3spBIBHBIX 
YeHHH HM HX MeCTONOJIOKeHHe, TO WIA STOO AOCTATOUHO 3HATb MPOrHoOs nay 
MeTPOB BOJIH OTKPbITOrO MOPA, MO KOTOPOMY MOXKHO paccuuTaTb napaMeT 
BOJIHCHHA B 30He OypyHOB, HeOOXOAMMbIe AVIA pacueTa Ckopocteit BAOMBGepe 
BEIX MOTOKOB (*). OuIHOKa, MO/Jly4aemMas 3a CUeT HETOUHOCTH pacueTHEIX CopM 
WIA OMpeAeeHuA MapaMeTPOB BOJIH, COcTaBlseT B cpeqHem 15%. Tor 
TOUHOCTb pacueTa CKOpOcTeH B MHTAaIOMMX BeETBAX OyLeT ompezenATEca (opMy. 


Vox = [Vag (0,20 + 0,10) Vag] + 0,15 [Vaz (0,20 + 0,10)Veq], 


rye Vee — PacueTHaA CKOPOCTb TeYeHHA. 
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€CTONOJOKEHHE PaspPbIBa ONPeeIAeTCA C TOYHOCTHIO, Mpeseb KOTOPOK 
yT ACHbI H3 COpMy\IbI: 


(Vit V,,) 
” (Van Wan) + Von + Win) 


2 


| — MOrpellIHOCTb B pacueTe CKOPOCTH BO BAOMbOeperoBbix TeYCHHAX, KOTO- 
> JlaeT cbopmysa (7). 

Ha pic. 2 mpescTaBJIeHbl ABe CXeMbI HaGOJOeHHbIX H PaC4eTHbIX TeueHHi. 
HOJMONeCHHA OblWwIH MpOBeXeHb! Ha Oeperax TemproxcKoro 3aiuBa A3oBcKoro 
DA. 


VuctutyT oKeaHonorwn., | Tloctymno. 
AkajlemHu HayK CCCP 31 III 1959, 


UHMTHPOBAHHASA JIMTEPATYPA 


}+@. Wunapa, TW. Wumen, Coop. Ocnossl mpeicKka3aHHa BeTpOBLIX BOMH, 3bIOu 
ipHoos, WJI, 1951. * 7. Wytruam, B. Myux, M.Tpetaop, Coopx. OcHoss 
HcKa3aHnsa BeTPOBbIX BOJIH, 3b16H u upH6oa, WI, 1951. %U. ®. Wlanapun, Tp. 
Her. okeaHon. AH CCCP, cneu. spinycKx, 1958, crp. 66. * B. My uk, C6opH. OcHossl mper- 
H13aHAA BETPOBbIX BOJIH, 3bI6H u mpHoos, WJ), 1951. & ®. Ulunap aq, Teonsorua mopa,, 


it, 1951 
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Jlokxags Akagemuu wayr CCCP 
1959. Tom 127, Ne 4 


WM. H. KPbIJIOB 


PU®EMCKUE CTPOMATOJINTbI OCTPOBA KWJIbAMHA 
(IIpedcmaseaeno axademuxom H. C. Iamcxum 4 IV 1959) 


B kone 1958 r. B Teomormyeckom uuctutyte AH CCCP Opin usyyensi Of} 
pa3ilbI CTPOMATOJIHTOB, CoOpaHHpre Bb. M. Kessepom 43 pudeHcKHx OTIOXKeHHI 
o. Kuabauna (cepep MypMmancxol o6.). Ha n.-o.CpeqHem wo. Kwbqun 
B. M. Keanep u B. C. Cokosiop Bbijesi0oT KHJIb_MHCKy!0 CepHio, CJIOXKeHHYK 
KBapIleBbIMH HW TvlayKOHMTOBbIMH NMeCuaHHkaMH C NOUYHHEHHBIMM MaukaMH TeM 
HbIX CJIaHI[€B HW MpPOCJIOAMH CHHEBATO-CepbIX JOJIOMUTOB. BenuaeTca cepua Kpac 
HOMBETHBIMH (PHJIJIMTaMM VM asleBpOJIMTaMH. CTpoMaTOJIUTHI OOpa3syroT B MtacTay 
JIOIOMHTOB KapaBaenoqoOHbIe OnorepMbl JHaMeTpOM JO 5 —7 M HX BBbICOTOI 
no 2 M. 

Cro64aTbie BETBALLHECA CTPOMATOJUTHI, LIHPOKO pacipocTpaHeHHble B N03L 
H€JOKEMOPHHCKHX OTJIOKeHHAX, He Pa3 MIPHBeKaJIH BHHMAaHHe UCCJIeAOBaTeeH 
[. Uretiumaun (1%) uw H. H. Axosses (7, °) onucprBain moqo6uple O6pa3s0BaHHs 
KaK KOpaJJIb! powa Gymnosolen. B. I]. Macuoz (°), JeTasIbHO H3yUaBLUIH CTpoMa 
TOJIMTbI STOO THNa, OMMCa HX Kak CTpOMaTOJUTH PopMmp Collenia buriatica 
IIpu 9ToM OH OTMeyad, uTO xoTa Collenia buriatica u aBasatoTCA BEICoKOOpra 
HH30BaHHbIMH (POpMaMH, OHH TeECHO CBA3AHbI C JPYFHMMH CTONOUATHIMH BeETBALL 
MHCA CTPOMaTOJIMTaMu (Hampumep, c Collenia baicalica Maslov) u Jom«KHEI pac 
CMATPHBaTbCA B OOMLEM PUMOreHETHYeCKOM PAY KONNeHHH. BpretaTb tbopMb 
Collenia buriatica Maslov B‘oco6yto rpynny, Kak 9TO Jenaet E. M. JltorKesnt 
(*), WpeIOxXUBIIMH BOCCTAaHOBHTb pox Gymnosolen, spay aH mWemecoo6pa3Ho 
MOCKOJIbKy MOCTaTOUHOrTO NMadeOHTOTOrMYecKkorO OOOCHOBaHHA VIA TaKOr< 
BbIJeJICHHA HeT. 

Crpomatouur Tua Collenia buriatica Maslov BcrpeyatoTca B MHHbAPCKO! 
cButTe Ypasa (°) , ObicTpHHCKOH cBuTe THMaHa, JOCMypHiicKux OTMO*KeHUA} 
o. Kuuibqun ("), cnaparmurosoli popmauun Hopserun (7), oKeMOpuHCKUX OTIO 
*KeHHaAX Tpenmauqun (1°), B mo3sqHeqoKeMOpHlickHUxX HM HHKHEeMaeO30licKy) 
OTJOmKeHHAX CuOupu (*), B BepXHHX TOPH3OHTax CHHULCKOH cHcTemp Kura: 
(H3BecTHAKUH TeMHb) ('”). OTH aHHbIe HCMOb30BaIHCb HCKOTOPBIMH aBTOPaM) 
Id CTpaTurpadpuyeckux nocrpoennhi (1, *). H. H. Axopnes (4) ormeyas, uro A 
ceBepo-3analHOW UM CeBepHOH OKpaHH PyccKolt nuaTpopMp! CsION CO CTON6UATHIM! 
CTPOMATOJIMTaMH WPpaioT POJIb MAPKHPYIOWMX TOPH3OHTOB Ha OFPOMHEIX TO 
matax: <[]o-BUqMMOMY, CyllecTBOBaJIa OCOOad NPOBHHUNA HWKHeCHJYpHlicKor 
MOpaA *, OTAMYAaIOIacA, MexKy mpounM, mpucytcrBuem Tubistromidae (r. e 
cTpomaTomuTos Tuna Collenia buriatica Maslov — H. K.), nporaruBaromase: 
ot Kanna yepes Mypmau x Ilopcanrep-duopay u qamee B Cepepnyro AmepuKy 
K OOacTH Bemukux osep». Bomee no3sqHve HaXOAKM MOMOOHEIX CTPOMATOJIHTO! 
B [penwaHquu, Ha TumMaHe 4 Ha 3amaHOM CKJOHe Y pada HOATBepxAaror er 
BbIBOA H MOSBOJIAIOT elle OOJbINE PaCIIMPUTb TpaHHbl STOM NpOBMHILUN. 

Ilupokoe mpocrpaHcTBeHHoe pacmpocrpaHeHve cTpomaTomuTos Tuna Col 
lenia buriatica Maslov 1 mpwypoueHHocTb Ux K OMpeeeHHBIM TOpH30HTaM 3é 


CTABJIAET BHUMATCJIBHEe OTHOCHTbCA K 9THM o06pa30BaHHAM JJ OOee TOUHOLO BHI 

2 eS we ae a a a Nr age 

* Canon c Gymnosolen cuntanucb B TO BPeMA OPAOBUKCKuMH, HO B 1932 r. Xonprenanp (( 
yOeqHTeIbHO WoKasal UX MOKeMOpHucKHM Bo3spacr. 
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HeHHA MX CTpaTurpacuyeckoro 3HayeHun. K comalenuio moposa, claraioulaa 
TPOMATOJIMTbI, KaK T1paBHJIO, CHJIbBHO NepeKpHCTaJJIH30BaHa, H KJICTOUHbIC MH- 
IPOCTPyKTY ppl OObINHO He CoxpaHsioTca. IlosToMy OCHOBHOe BHHMAaHHe Mpuxo- 
HUTCA YCIATb POPMe CTPOMATOJHTOBOH NOcTpoliku. Hao OTMeTHTb, OLHAKO, UTO 
pefulecTByIOWMe MCC/IEOBaTeIM M3y4aIH TOIbKO WWIHpbl HM MpHuIHNpoBKU 
| ees MW MOMepeyHIX CeyeHHH CTpOMaTOJIHTOB. Bo Bcex 3TUX CyUaAX OHH 
\MeviH Te0 CO CLYYaHHbIMH Cpe3saMH, a OOulaAd (PopMa MOCTPOHKH NpelcTaB ANAC 
CTOUHO, CX€MATHUHO. Tak, eC CTOJIONK J@IMTCA Ha HECKOJIBKO HOBbIX CTOJIOH- 
OB, PaCIOJIORKEHHLIX B Pa3SHbIX IWIOCKOCTAX, Ha JOOOM Cpese MOXKHO YBUJeTb 
HOJIbKO JHXOTOMHYECKOe PasLBOeHHe CTONOUKA, HIP 9TOM, ECTECTBEHHO, MOWy- 


i 
qaCTCA HEMPaBHJIbBHOe MpeACTaBJIEHHe O XapakTepe BeTBJICHHA. 


A ae 
Wry YY 
VA me 


Cy _ 


tf, 
\ 


Puc. 1. Pasyopuguoctu cbopmpt Collenia buriatica Maslov 


STO 3acTaBHJIO OOpaTHTbCA K METOAHKE H3YYCHUA CTPOMATOJINTOB C MOMOLIbIO 
OOIbUIOrO KOJIMYeCTBa MapaJietbHbIxX pacnHioB. IIpu stom oOpasel, paspe- 
3aeTCA Ha MlaCTHHKH TOJIULMHOK BS—7 MM, KaxKad MOBePpXHOCThb paca 3apH- 
COBbIBaeTCA, H MO PHCYHKaM BOCCTaHaBJIMBaeTCA B BUe OObEMHOH OIOK-2Ma- 
TpaMMbI TOUHAA MpOCTpaHCcTBeHHad (hofMa CTOJOHKOB H UX B3aHMHOe Pacnovo- 
*KeHHe BO BMelaiolleH nopoxe. Kak noKa3aJ OMbIT, STA METOAHKA COBEPLIeCHHO 
HeOOXOJMMa IPH H3Y4eHHH CJIOXRKHO NOCTPOCHHbIX CTOMOUATHIX CTPOMATOJINTOB. 
I]pumeHeHue 3TOH MeTOAMKH IPH H3yYeHHH KVJIb_MHCKHX CTPOMAaTOJIHTOB 
NOKa3as0, 4TO CTOMOUATHIe MOCTPOHKH MOTYT HMETb JOBOLHO pasHooopasHys0 
dopmy (puc. 2), HO BCe OHM XapaKTepH3yroTCA OOULMMH YepTaMH B cmocooe pocta, 
Tume HallsacTOBaHWA MHKpoOco0eB, OOKOBOM OFpaHHYeHHH OT BMeLalolleH 0- 
POI U Up. ITO NOZBOJIAeT CUNTATh UX PAaSHOBHAHOCTAMH OJHOH (pOpMbI, KOTOPyt1o 
MOXKHO CpaBHUBaTb c Collenia buriatica Maslov. 
Hmxe mpuBoxquTrca OMmMCaHHe KHJIbAMHCKHX CTPOMATOJIMTOB. 


Collouia burl at rea was! ov 
Puce. | w 2. 


1922. Gymnosolen sp. H. H. Axosaes, Mas. Poce. AH, crp. 359. 
1937. Collenia buriatica. B. Il. Macaos, I]po61empr naneontosornu, Ne 2—3, 


eTp, 329, ra61..3, puc. 1, 2. 
1939. Collenia buriatica. B. I]. Macos, []po6empr naneoutosorun, Ne 5, 


CED, 297 5, PAM] 5; PUC.); J), 
11 3axKas 1983 889 
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Crom6uaTbie KOJIOHHaJIbHbIe CTPOMATOJIMTHI, CYOUMIHHApPHyeckou (popMbl 
PaCNOJIOXKCHHBIe BEPTHKAJIbHO WIM HaKJIOHHO B MlacTe oOpa3s0BaHHble Hacwla 
BaIOIUUMUCA OLMH Ha APYPHM KYNOJOBHAHO U3OTHYTbIMU MUKPOC/0AMH ee 

" ex! 
Ho oT Jone no 1—2 mm. TommuunalcromOukoB HeNOCTOAHHAaA UH KOJTeONeTC: 


: ore ae = 
Puc, 2. Crpoenve cron6uKos cbopmpl Collenia buriatica Maslov.4¢ — nonepeuHbll/paspes 
cTom6uKa, 6 — NpOfOuIbHbIM paspes 


B npegenax or 1—2 yo 7—8 co, BpICOTa CTONOUKOB OCTHraeT HECKOJIBKUX 
JeCATKOB CaHTHMeTpoB. IlonepeaHoe ceyeHHe OKPYT10€ HIM OBaJIbHOe, PeXKe OHC 
uMeeT (POPMY MHOTOYTOJIbHUKa CO CKPYyIVICHHBIMH yrvlaMUu.CJ0H, Cslararolle CTOUI- 
6uK, KYNOJIOBHAHO M3OrHYTbI C COOTHOMICHHEM BBICOTHI KyMOa K JMaMeTpy OT 
1:3 (8 wupoKHx cTromOuKax) 40 3:4 (B y3kHx cTOoOuKax). OrpaHHueHue OT 
BMEIL[alOllleH MOPOAbI YeTKOe: CJIOH, NPHOHxKacb K OOKOBOH NMOBepXHOCTH, 
YTOHAIOTCA HM MOArHOaloTCA BHH3, OONeKaH CTOJOMKH TOHKOM MJIeHOUKOH. ~ 

Pocr crom6uKa HauHHaeTCA C TOHKOH KOPOUKH, OOeKarolleH rayleuKH, OOJIH- 
TOBOe CTAKEHHE HJIM BbICTYM MOPOsbI Ha WHE BOsOema. 

Cro6ukHu JeATCA Ha (Ba, TPH, pexke Ha HECKOJIDKO HOBbIX CTOJIOHKOB OObINHO 
H€CKOJIbKO MeHbuUIerO JMaMeTpa, 4EM NMepBOHaUaJIbHbIN. BeTBseHuve coceqHHX 
CTOJOHKOB MPOHCXOLMT OObIHHO Ha pa3HOM YDPOBHe. 

CrouI6HKH CJIOXKEHbI 3CPHHCTHIM JOJIOMATH3HPOBaHHbIM H3BeCTHAKOM. CJIOHC- 
TOCTb OOYCJIOBJINBaeTCA YepeAOBaHHeM Mpocsoek Oovlee NIOTHOH, TOHKO3ePHUCTON 
(pasmep 3epeH 0,05—0,1 mM) KapOoHaTHOH nopoyb c npocsolKamu Gouee CBeT- 
Jord, KPYNHOKPHcTasMYeCcKOrO (pasmep sepeH 20 0,5 mM) Zosomuta. B nopoge 
pacceAHO yIJIMCTOe BeLLeECTBO, MeJIKHe 3epHa KBaplla HM OKHCJIOB xee3a. HuKa- 
KMX KJICTOUHBIX MUKPOCTPYKTyp OOHAPyKHTb He yfaJOcb. 

[IpocrpaucTso MexkK]y CTOJOMKaMH BBITOJJHEHO OMe€CUaHEHHBIM JOJIOMHTOM 
C BKJIOYeHHeM TaeyekK WH CTAKeHHH, CJIOKCHHbIX 3€PHHCTHIM KapOOHATOM H 
cocTaBJIAIOULUXx 20 50—60%  MmexcTo6uKOBOl MOposn. TeppvreHHnre YacTHUB 
mpeycTapsenb! KBapleM (oT 10 yo 25%) B Bue yruoBaTHIX HW TpyOooKaTaHHBIx 
O60MKOB pa3Mepom oT 0,05 yo 0,9 MM Hu CMMHHUHBIMH 3epHaMH MHKDPOKJINHA. 
B HeOOubUINX KOJIMYeCTBAX BCTPe¥eHbI TayKOHHT, MMPHT, MYCKOBHT, OKHCJIBI 
*Kele3a WU pacliblWwieHHOe yIrucToe BeulecTBO. Kap6oHaTHbIit WeMeHT CJlaraeT 
ot 25 no 40% mnopogpt. 

Upouspezenupili B ma6opaTopun 9. C. S3anmaHs0H KapOouHaTHBIi aHamus 
TpeX OOPaslloB (PasLeMbHO [WIA CTOMOUKOB HM MEXKCTOMOMKOBOH NMOposL!) Jay cse- 
Ayrouyve pesybTaTH (Taba. 1). 

Bo Bcex 9THX aHaJIM3ax BUJHO pe3Koe MpecOmaqanue TeppHreHHOrO mate- 
pasa (HepacTBOpHMpbIli OCTaTOK) BO BMelalolleh Nopoye m0 CpaBHeHHIO CO cTON- 
OuKamMH. J[pyrne OTIMYHA He3HAUMTEJIbHBI. 

Hasuuve TOHKOL neHOuKH, OOeKalollel CTOMOUK,NOKa3bIBaeT, YTO CTOIOUKH, 
OYCBHAHO, BO3BbIMAIHCh Hal WHOM BOJOeMa HM He 3aCbINawHCbh KiaCTHYeCKHM 
MaTepuasiom. BerBuleHve coceqHUXx CTOOHKOB Ha pa3HOM ypoBHe TOBOPHT, oue- 
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| Ta6muna 1 


i i 
IM) None Macca | RO, | CaO | MgO | CO, | Cymmal Caco, | MgCO, 
{) a 7 O6bpa3eny HepactTB. 
ocTaTKa B MpoueHTax 
} 4 Crom6uKk LORS e228 mae 3,61 | 38,32} 98,46) 78,06} 7,55 
Bmeulatoulad moposza 20,41 2,44 | 38,88] 3,24 | 34,40] 99,07| 69,48] 6,77 
Crom6uk 9,73 | 2,18 | 45,38) 3,22 | 39,80 |100,34] 81,09 
Bmewaioulan mopona 19,42 2,91 | 40,23} 2,65 | 385,10] 99,91] 71,89} 5,54 
3 Cron6uK 10,84 | 2,94 | 42,55] 4,66 | 38,90] 99,86] 76,04} 9,74 
Bmewlaronlad mopogza LSE LO E273 | 415851 hon 66/36, 65) 18 99) Solo oollusoo 


BHAHO, O TOM, 4TO BeTBJeHHe He BHISBIBAJIOCb HEMOCpe{CTBCHHO W3MeHeEHHeM 
ycnoBuili B BOJOeMe, a ABJIACTCA XAPAKTeEPHbIM NPH3HAKOM JIA KOMMVJIeKCa BOO- 
pocueH, OOpasoBaBIUHX CTPOMATOJIMTEI. 
| Usmenuunsocrs. Cocequve CrpOMaTOJHTOBbIe MOCTPOHKM, KaK Mpa- 
BUJIO, UMeIOT HEOJMHAKOBYI0 TOJIMLMHY HW M0-pa3HOMY HaKJIOHeHbI B IvlacTe,coxpa- 
Rsist, OJHAKO, B WeOM (OPpMY BeTBALLerocA cyOMMIHHApMyuecKoroO cTOONKA. 
CpaBpueuHue. OT moxoxuX B CyYaHHbIX MPOAOMbHBIX MU NOMepeyHBIxX 
epesax tpopm Collenia baicalica Maslov omucprpaemas dopma oTsuyaetca cy6- 
UMIMHIPpWMyYeCKHM XapakKTepOM TIOCTpoeK, YTO XOPOMIO BUAHO Mpu cpaBHeHuu 
ObeMHEIX H300PaxKeHUH STUX CTpoMaTomUTOB. Or cbopmpr Gymnosolen ramsaji 
teinm. (1%) OMHMChIBaeMbIe CTPOMATOJIUTHI OTIMUAIOTCH PasMepaMH H Mpeocbulaza- 
HMeM B MONMepeyHbIX Cpe3ax OKPYTVIbIX HM OBaJIbHbIX (OPM. 
MecToHaxoxfWeHue HBOSPactT. IIpocmton JONOMUTOB B KHJIb- 
JIMHCKOH cepuu (BepxHHl pudel). Cepepo-BocTouHoe noGepexbe o. Kubluna. 


saat ~~ 


Teonoruueckuit HHCTATYT TMocrynnro 
Axkajemuu Hayk CCCP 3 TV 1959 - 
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ITAJIEOHTOJIOL Hf. 


B. A. CbICOEB 


IKOJIOFUA XWOJINTOB 
(IIpedcmasaeno akademuxom H.\jH. [ll manveaysenom 23'IV 1959) 


Jlo HacTosulero BpeMeHH SKOJIOFMA XHOJUTOB He Opla UsyyeHa. IloueBpre Ha 
OJOeCHUA aBTOpa Hal HHXKHEKeEMOPHHCKHMH OTJIORKeCHHAMH BOCTOUHOH acti 
Cu6upceKol niaTpopMbl HW COXPpaHHBUIMMHCA B HUX PayHOH UM Opou, MOHOrpa 
cbpHueCKOe H3YYeHHE XHOJIMTOB HM MPOCMOTP OObUIOrO KOMYeCTBA HTepaTypHOr¢ 
MaTepHasia 10 MOp*OJIOrHU YTHX RKMBOTHHIX MOSBOJIMJIH ABTOPY CeaTb HEKOTO: 
PbI€ BbIBOXbI OTHOCHTEIbHO SKOJIOPHH XHOJIMTOB HM CpefbI HX OOHTAHHA. 

XHOJIUTHI B UCHTPaJIbHOM H 1OxRKHOU A KYTHH BCTPeyaloTCA B HHKHEM KeMOPHE 
B aJlJaHCKOM aApyce B CYHHarHHCKOM, KeHAQMHCKOM HM aTAaOaHCKOM ropH3oHTax 
WM B JIGHCKOM Apyce, B CHHCKOM HM KYTOPrHHOBOM TOpH30HTAaXx. 

Hauyasio paHHekeMOpHHCKOM 9NOXH Ha TEppHTOPHU BocTOUHOK uacTH Cu6up; 
CKOH mMulaTPOpMbl OSHAMCHOBAJIOCh HAaCTYIMJICHHeM STMKOHTHHEHTAJIbHOTO MOPAY 
Ono 6bII0 MeJIKOBOJHBM. Ha que npeoOslaqasM mecuaHbie PPYHTbI, H COMCHOCTE 
ero BOX Oba HECKOJIbKO MOBBILMeHHOH. B TeyeHve 1OMOMCKOFO BpeMeHU MpPOHCXO- 
WMNIO pacliiupeHve OacceHHa M HeKOTOpOe ero yruryOsleHve. B Gombe UacTH ero 
rpyHT cTas WIMCTEIM. [uyOuHa NO3BOIANa PasBUBaTbCA CHHE3eJeCHbIM BOMOPOC- 
Jam. DayHa upesBpryaHHO peyKaa (TpHNOONTHI). : 

B cyHHarHHcKoe BPpeMA MPOHSOMIIO HeOombWIOe COMeIeHHe. YBeIMUNMAaCh 
qMHaMHKa BOX. Mmema mecTo WMpoKad CBA3b C ApyrumMu Oacceinamu. Tpyur 
yacTO MpeAcTaBJieH PaKOBMHHBIM AeTpuTycom. MayHa oueHb OoraTa u pasHoob- 
pasHa. B KeHAMHCKOe HM aTAaOaHCKOe BpeMA MpOHcxosNIO HeKOoTOpoOe yruyG6ule- 
HHe HW MOBbILWeHHe CoueHocTH. B HeEKOTOPbIe MOMEHTHI TIPOHCXOLHJIM CHJIbHBIe 
BYXKeHUA BOLE. PpyuT uiuctp. Ha nem oOutasia pasHoodpa3sHan tbayHa. Snu- 
(PHTOHOBLIe BOAOPOCIM HM apXeOlWMaTbl CTpOHH OunorepMpi. 

B cHHcCKoe H KYTOPrHHOBOe BpeMA TposoOMKaNoch yrayOmnenue Gaccelina; 
BOOpOcH ucue3sIH. B toxKHOH CBOeH uacTH OacceliH ocosoHMICcA. B Boye NOABH- 
JIOCb MHOFO MarHe3HaJIbHbIxX cove. J[OHHBIe OTJIOKeHUA Ha OOJIbIUeH uacTH 
akBaTOPHA 0 CBOeMy rpaHysOMeTpHyecKomy cocTaBy Te xe. B cbayHe mpeo6bula- 
WatoT OpaxHOnOAbl HU TPHJIOOUTHI. 

B o6ulux uepTax paHHeKeMOpHiicKoe MOpe ONMCHIBaeMOrO Paliona XapaKTepu- 
3yeTCA B CBO€M Pa3BHTHH MOCTeMeCHHbIM yrIyONeHHeM H HeEKOTOPBIM YBeJIMYe- 
HEM COJIEHOCTH, 3HAYHTEIbHO Oosee CHJIbHBIM B CFO 1oxKHOM actu. Cpequ rpyH- 
TOB IOUTH BCe BpeMA MpeoOManaeT TOHKUH Ul. B Mope O6uTamH MOUTH BCe rpynne 
OpraHH3MOB: XHOJIMTbI, aPX€OWMAaThI, TPUMOOHTEI, OpaxHvonosb, TacrponosH, 
ryOku, uepBu, dopamuHudepb, BOMOpOcH. 

Kak MOXKHO 3aMeTHTb, B HHKHEKEMOPHHCKUX OTMOMKCHUAX BOCTOUHOM WacTH 
CuOupckKoH maTpopMbl B HCKOMAeMOM COCTOAHHM COXpaHAIOTCA B OCHOBHOM 
OCTaTKH O€CHTOHHBIX XKMBOTHBIX. IlemarMueckue xe, BBUAY cMelluuyecKUX ycuo- 
BUM 3aXOPOHeHHA MIM Apyrux akTopos, B OCayKax MOUTH He MpescTaBJeHBI. 

XHOIMTbI CONTAIN B MpOROuMKeHHe BCerO CyMlecTBOBaHHA Oaccelina, KpoOMe 
roMOMcCKoro BpemeHH. Mx ocrarKH MpMypoOueHbI KO BCeM THMAaM NOpOs: U3BeCT- 
HAKaM, CJlaHllaM, NWecuaHukaM, JomomuTaM. B mocmeqHux OHM pelKH. 

B wwxKHeM KeMOpMu ykKa3aHHOrO palioHa aBTOp BEIeIHA [Ba Tuna 3aXODPO- 
HeHHuH xHomHTOB. [lepBpiit xapakTepusyeTca HeOONbINOl OKAaTAHHOCTHIO pako- 
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ie OG6bINHO COXpaHAeTCHA CPpeHHHAasA UaCTh; MaKkylleuHas MW YCTbeBaA OOJIOMAHbI 
JepeHOC ObIJI HEOOIbIUOH — BBULY TOTO UTO OKaTaHHOCTh He CHJIbHAas. Myorga 


| peHoc Obl Gosee AJIMTEJIBHBIM, H B HEKOTOPHIX Me€CTOHAXOMKTCHUAX MOXKHO 


pIACHUTb, YTO OH NPOWCXOAMI U3 palouna, pacnosoxKeHHOrO GWKE K Geperosoli 
OHE: PaKOBKHa HaXOJMMTCA B TOHKOM I'JIMHHCTOM H3BeCTHAKE, a KUIaA KaMepa 
yauOIHeHa TecuaHbIM MaTepHasiom. B culyyae orcyTcTBUA MepeHoca u3 Apyroki 
PAUMANbHOH OOMACTH AHA KaMepa 3aNOMHeHa OKPYKaIOllMM MaTepHaJOM, 
i €. B OOJIbIIMHCTBE M€CTOHAXOMK CHM PIMHUCTBIM H3BeECTHAKOM. IlomocTb BO3- 
HYIUHEIX KaMep IPH COXPaHUBIIUXCA Neperopogkax B powecce Auarenesa sanou- 
aANaCb KaJIbIMTOM. B OTMebHbIX CJIOAX B MepBOM THNe 3axXOpOHeHHli 3aMe- 
HaeTCA OPHCHTUPOBAHHOCTh OOJIOMKOB WJIM WeIbHbIX PaKOBHH B OLHOM onpere- 
HeHHOM HampaBeHun. Kpome Toro, paKOBHHbI OTCOPTHpoBaHbI TO CBOeMy 
pecy H B MeHbIUeH cTeneHH — 0 pa3Mepam. Mx kppnueuKu 
eqKO HaxOJATCH BMecTe C HHMH. B cBa3H° C COPTHpOBKO! 
nO pa3MepaM B HEKOTOPBIX CJIOAX HAXORMATCA PaKOBUHbI 
fipHOJMsuTeMbHO OAHOrO BoOspactTa. 

| THIHUHBIM MeCTOM C TAKUM 3aXOPOHEHHEM ABJIACTCH CYH- 
HarMHCKHli TOPH3OHT B cpeyueM Teyenun p. Aujana, rye paKo- 
BMHbI XHOJIMTOB ABJIAIOTCA NOPOROOOpasyHULNMU H BCTPeualoT- _ 
ta BMecTe C OOJIOMKaMH CKeJI€TOB apXe€OWHaT, PAKOBHH O6paxuo- * 
ion v racTponoy H naHlupet TpHo6uTos. T]loqo6upie 3axopoue- 
jeg OOpasOBbIBaJINCb Ha Ooulee MeJIKHX M€CTAX H MPH CHJIbHBIX 
MIBHXKCHHAX BOJIbI. 

| Bo BTopoM THe 3aXOpOHeCHHH paKOBHHbI XHOJHTOB COXPa- pyc. q. Trapezo- 
peers NOJIHOCTbIO, YaCTO BMeCTe C HHMH HaXOJMTCA HM KpbI- vitus  sinscus 
mmeuka. B HeKOTOPbIX CJlyuaHX PaKOBHHA OCTaeTCA B OCaKe  Syssoiev. Pecras- 
4B IIDH)KH3HEHHOM MOJIO*KeHHH, Ha OpIowHOli cropoHe. Orcytcr- Pavia BHeUIHerO 
iBY€T KakaA-MOO OPHeHTHPOBKa HJIH COPTHPOBKa NO Becy U pare 
jpasMepaM. B TakHx MeCTOHaXOKJCHHAX XHOJIMTHI BCTPeyaloTcA Ppynmamu, OT- 
\HeJIbHbIe OCOGH B KOTOPHIX UMMeIOT pa3suHUHE Bo3spact. BuyoBok cocTaB 
|HOBOIbHO OfHOOOpaszeH. Tak 3aXOPOHAJINCb XHOJHTbI B YCJOBUAX cnokKOHHOH, 
|MOKET ObITb HCCKOJbKO Ooee ryOOKOH, BOJbI, B HEMHOrHeE MOMEHTBI OTJIOXKe- 
|HMsf OCANKOB KEHAZMHCKOrO M aTAaOaHCKOrO TOPH3OHTOB, OTJeJIbHbIX MNayeK 
|CHHCKOrO H KYTOPFHHOBOrO TOPH3OHTOB. 

| QOG6a THMa 3axOpOHeHH B paspe3se HHKHEKEMOPHUCKUX OTJOKeHHH, HaMpH- 
Mep B K€HAJIMHCKOM H aTjaOaHCKOM FOpH30HTax, NO BepTHKaJM MW TOPH3OHTAaJI 
yacTO 4YepeMyIOTCA; ITO YKA3bIBAeT Ha Pa3/IHUHbIM pexHM OacceHHa B Pa3SHbIx 
efO 4aCTAX, YTO 3ABHCeO, BEPOATHO, OT pesmbeda Ha, a Takxe OT OpiICTporo 
M3MeHEHHA pexuMa OacceliHa BO BpeMeHH. IlepBbl THN 3axOpOHeHHi 3HauH- 
TeJIbHO mpeoOlazaer. 

Anamu3supysa @opmy Hu CTpoeHve paKOBHHbI XHOJIMTOB, MOXKHO CjlelaTb BbIBO 
06 o6pase X%KH3HH 9THX XHBOTHBIX. XUOJMTOB B SKOJOPHYeCKOM OTHOMIeCHHH 
MOXHO pa3sqelmuTb: 1) Ha MwaHKTOH HM OeHTOc; 2) Ha H3MeHABIUMX OOpas 
X%KM3HU B OHTOreHese HW He MCHSABLIMX efo. 

Bo BpeMA 2MOpHOHAaJIbHOrO PasBUTHA Yy OOJIbUIMHCTBA XHOJMTOB UMeJIaCb 
HECKOJIbKO B3AyTad KOHYCOBH Had WIM WapooOpasHad HavaJibHasl KaMepa JIMOO 
TpyOuatad pakOBHHa C BOSAYIIHBIMH KaMepaMH. OcOOHAKOM CTOAT MpefcTaBH- 
teu cem. Hyolithellidae, no-Buqumomy, o6jaqaBiine SMOpHOHaIbHON cTaqnen, 
KOTOPad He OTParxkKasacb B MOP*OJOrHH PpakOBHHE!. BObMINHCTBO XHOJINTOB B 
29MOPHOHAJIbHOM COCTOAHHH BeJIO IaHKTOHHbI OOpas KH3HH. OO 9TOM TOBOpAT 
OTMeuecHHEIe (OpMa HM CTPOeHHe PaKOBHHEI, H 9THM OObACHAETCA WIMpOKOe Fo- 
PH30HTasIbHOe pacnpocTpaHeHHe MHOFHX MpeAcTaBUTeNeH HaNOTpP Aa: C MOMOLLbIO 
TeueHHIi OHH MOLI MMIpHpOBaTb Ha OOJIbWIWe paccTOAHHA. OTciofja BbITeKaeT 
UX OoOMbWUoe CTpaTHrpaduyeckoe 3HayeHHe. 

Bspocuble %MBOTHbI€E HMeJIM OKpyrlylo B NoMepeyHOM CeyeHHH AVJIMHHYIO 
M y3Kyl0 paKOBUHYy WIM Ooslee KOPOTKY10, WIMpOKyl0 pakOBUHy C YIOMWeHHOK 
OpiowHOl cToOpoHOlt u c xopomwio pasBuTol ryOoli ycrba. Ilepppie PopMb!, no- 
BUILMMOMY, B OOJIbINMHCTBe BeJIM MWIaHKTOHHBIA OOpas %KU3HU, BTOpbIe — 6eH- 
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TOHHBIN. Jiid MHOFHX XHOJIMTOB, MPOM@XKYTOUHBIX MexKTY ITHMH JBYM 
THNaMH, WOKa HeBO3MOXKHO YCTAaHOBHTb HX |9KOJOrMYeCKyIO NMpHHasieyx 
HOCTb. 

Y riaHKTOHHEIX (pOpM CKyJIbutypa OprowHol uv cNHHHOM CTOpOH OObINHO 
pasuuaetca. Y OeHTOHHBIX (OPM TakHe Pa3sJIMYHA OYCHb Pe3KH. Hanpumef 
Trapezovitus sinscus Syssoiev (!) uMeeT cMHHHYy10 CTOpoHy, OoraTO CKYJIbIITY 
POBaHHY10 NPOAOMbHBIMH HW NonepeyHEIMU peOpaMu, a OpiowiHas CTopoHua (Weak 
wad Ha He) COBepLWIeCHHO IviaqKas. 

Y 6OeHTOHHEIX (OPM MeperopoOAKM BO B3POCJIOM COCTOAHMM CTaHOBATCA BC 
THYTEIMH, WHOra C COCKOBHAHBIM yrvlyOJIeHHeM B UX WeHTpaJIbHOHW wacTH. Be 
POATHO, STO ObINO CBA3AHO C OCOOCHHOCTAMH TIPHKpeleHuA 3aHeH YacTH Ted 
XKHBOTHOPO, B TO BPeMA KaK NepeHAA MOPa BLICOBLIBATbCA U3 PAKOBMHH! HU BTA 
rupaTbca B Hee. IIlnanKToHHble (bopMbI, HampumMep Quinquelithes pavonaceu 
Syssoiev (1), uMeror muIOCKHe eperopogKH, H, NO-BUAMMOMY, HX TeJIO He OOJlagqam 
B TaKOM CTeMeHH CIOCOOHOCTHIO BbIABUTaTbCA H3 PaKOBHHHl. 

Kamepbl B MaKyIleuHO YacTH PaKOBHHDI OLLI SalMOJIHeHbI TasoM, Olarojap: 
yeMy XKHBOTHOe MOPO NapHTb B TONE BOLI. KeHTOHHbIe POpMb! OOatasmu M0 
JIOCTbIO BOSYIIHbIX KaMeP OTHOCHTEJIbHO MCHbIUerO OObeMA, JEM IJIaHKTOHHBIE 
SanouHeHa fa30M Oba TakK>%Ke CUMHHAA NOOCTb. XUOJNTHI, HMeBLINE OOJIbIIO 
OObEM ee, BEJIH MWIaHKTOHHbI O6pa3 %*Ku3HH. IIpuMepom Moxer ciyxKuUTb Diplo 
theca crassa Matthew (°*). 

BexTouuple (bopMbI OOlaasiM XOPOWO pasBUTOH ryOoH Ha OpIOWIHOH CTOPOHE 
PaKOBHHbI Mp e€ YCTbe, YTO NOSBOJIAJIO XHBOTHBIM Ha HWJIMCTOM JHE BbITBH’ 
raTbCA H3 paKOBHHb! HW OTKPbIBaTb Kpbiueuky. TFy6a npensatTcTBoBaa nonaza: 
HHIO YaCTHIL PpyHTa Ha TeIO X2KMBOTHOTO HM B XRuyIO KaMepy. Y MWaHKTOHHBIX 
copm ry6a OTCyTCTByeT HJIM HMeeT H€3HAUHTeJIbHbIC pasMeppl. 

Kpplleuka XHOJIHMTOB OblIa NOABYKHOH. BuyTpu ee y OOJIbLIHHCTBa (opy 
pacnovlaramucb Be PpymMbl MyCKyJIbHbIX OTMe4YaTKOB — CNMHHAA u Oprolinas. 
Undpepeniuallua MYCKYJIbHBIX OTMe€YATKOB TOBOPHT B NMOb3y TOrO, 4YTO OHH 
H3 KpaeB KpbIlleuKH (CNHHHOM HIM OpIOWIHOH) OTKPbIBaJICA LIupe, YeEM MPOTHBO- 
NOJO*KHEI. Y mpescraputreneli cem. Hyolithellidae, umepmmux kKpbumeuKy ¢ 
OMHOH UWeHTPpaJIbHOM TpynnohH OTMeYaTKOB MYCKYJIOB, B KOTOPOH OTJebHHIE 
MYCKYJIbHble OTMeYaTKH PAaCHOJIOAEHbI MOUTH PayHaJIbHO-CUMMeTPHUYHO, 06a Kpaw 
KPbIWIe€YKH, MO-BHAMMOMY, OTKPbIBaJIMCb OJ[HHaKOBO. 

J\1h HEKOTOPbIX OCHTOHHBIX (POPM XapakTepHb! ONMCaHHbIe K. Cra66nepus- 
nom u O. By.Mauom (°) H HeMHOrMMH ApyruMu aBTopaMH ycTbeBble MpuaTKH. 
Tlo-BHHMOMY, OHH BBINOHAIM POJIb NOWepxeK KaOp UMM pyK, a MOXKeT OLITE 
MH TO H Apyroe BMecte. Ilo 60KaM paKOBUHbI XHOJIMTOB, B OCHOBaHHH ryObl, y He- 
KOTOPBIX (OPM MpucyTcTBytor BEIpesbl. MHorya STH BbIPeSbl KPyMHble H He 3aKPbI- 
BaJIMCb KPbIINe4YKOH, TaK KaK y NpHWHaviexkalluX YTHM BUaM KpbillieyeK HeT 
cooTBeTcTByloujux BbicTynoB. I]pu sakpbiTok pakoBuHe mo 6oKaM ry6bl OcTaBa- 
JIMCb OTBEPCTHA, B KOTOPbIe, BEPOATHO, MOFVJIM BLICOBLIBATbCA YKa3aHHble BbIILE 
OpraHbl WbIXaHua u nuTaHus. Y PopM XHOJHTOB C KpbIlWeUKOl, MIOTHO 3aKpBI- 
BaBllell YCTbe, STH OpraHbl, MO-BHAMMOMY, OOJaqaiu CnOCcOOHOCTLIO BTATH- 
BaTbCA B XKHJYIO KaMepy, MOXKeT ObITh NOMEeMatcbh MO BbIITYKJIbIM OPIOLIHBIM 
JIMMOOM KpblluleuKH. OryacTru, BepoATHO, 3TOM CNOCOOHOCTHIO O6alanu u XHO- 
JIMTBI C TIyOOKMMN BbIpesaMH B OCHOBaHNU ryOb. IIntanucb xuomuTb nac- 
CHBHO. 

Kpome cBo6oHoexallux (OPM XHOJHTOB, BO38MO%XKHO, CYIIeCTBOBaJIH H 
mpukpemlenupie. Tak, U. Youxorr (*) onucan HecKobKO 3K3eMIIApoB Hyoli- 
thellus flagellum (Matthew), mpukpenenubix kK crBopKe 6paxHomogEl. 

YacTb XHOJHTOB B HHIMBUAYaJIbHOM pa3BUTUH H3MeHAJIa O6pa3 2%H3HU. 
Te P@opMbl, KOTOpble B IMOPHOHAMbHOH CTAUN BEIM NaHKTOHHBIL o6pa3 XKu3HH, 
HampuMep Lenevitus obscurus (Holm) (*), Bo Bspociom cocTosHuH mepexozMn 
K OOHTaHHIO Ha He. . 

Y MHOrHX MpescTaBuTeseli XMOHTOB OO6pa3 2KU3HH B OHTOreHese He H3Me- 
Hasica. Hexoropbie Bugbt pola Diplotheca, nanpumep D. crassa Matthew (*), mo- 
CTOAHHO OOHTaIM B TONNE BOXL, a HEKOTOPHIe BUHL poya Hyolithellus,— 
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€pOATHO, MOCTOAHHO Ha He. BoJIbUIMHCTBO BHAOB XHOJIMTOB Belo OeHTOHHEI 
6pas 2%«u3HH. 

| B HwKHeM KemMOpnH CuOupcKol muaTpopMbI XHOJIUTI BCTPeyalOTCA OOBIMHO 
BMeCTe C apxXeOllMaTaMH, TpHiOOuTaMHU, OpaxuomosaMu HM KOJNAaYKOBUAHbIMN Hi 
{MMpaJIbHO CBEpHyTbIMM TracTponogamu. UpesBpluaivoO pelKO XHOJIMTOB HaxOJAT 
MecTe ¢ BosopocusmuH. B OvorepMax OHH NMpakTHYeCKM OTCYyTCTBYIOT. 
BenTouuble (bopMb! XMOJMTOB OONTaIM B WebPoBOH 30He MOpsA, MpeuMyute- 
TBEHHO ee cpeyHeH YaCTH, le JBYXKCHHA BOJIbI CO3AaBasIM HOPMaJIbHY!O adpa- 
MIO, TPyHTb! Ob NpelcTaBJIeHbl MATKUMH WaMu, a PTyOMHbI OblIN He OYeHB 
WOOJIbIHE. 

TKJIOHEHHE COJICHOCTH OT HOPMaJIbHOH XHOJIMTbI MepeHOCHJIH TOJIbKO JO 
onpeseseHHoro HeOOIbioro Mmpefea, O eM CBHJeTeMbCTByeT UX OTCYTCTBHE 


B IOKHOH YacTH HHKHeKeMOpHiickoro OacceliHa (pation cpemHero TeyeHUA 
p- Asan). 

He nepeHocuJId XHOJMTbI Take U yBeIMYeHHA TIyOHH, O YeM TOBOPAT UX 
OUeCHb peKue HaXOKH HU OeAHbI BUAOBOH COCTaB B CHHCKOM H KYTOPrMHOBOM 
FOPH3OHTAaX, BO BPeMA OTJIOMKEHUA OCAAKOB KOTOPBIX CyULeCTBOBaJ GacceliH Cc M0- 
] BbIeHHBIMH ruyYOHHAMH: BOLOPOCJIU, ABJIAIOULMeCA HHAMKaTOpaMy PilyOuH, B ITO 
| BPpeMA COBePLWIeHHO OTCYTCTBYIOT. 
| Tlogapasarouee GoubWIMHCTBO XHOJIMTOB He MOPJIM NepeHOCHTb OVeHb CHJIbHEIX 
UBWKEHHH BOAbI, TAK Kak He OOJlajaiH OpraHaMu NpHKpenieHuA UU 3adKOpH- 
BaHua. B nowb3y 9TOFO TOBOPHT H OObINHO TOHKadA MX PaKOBMHa. 


{ 


Tlaneontonormueckuit uHcTuTy& Tloctynuno 
Axafemun uayK CCCP ~ 14 III {1959 
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Hacrosilee HccuIeMOBaHHe MOCBALICHO H3YYeEHHIO PHCTOJIOrMYeCKUX H3MeHeHHh 
3IMepMuca IIpH 3ax%KHBJeHHH OOWIMpHbIX oxoroB III creneHu y nopocaT 
JlaHuble JIuTepaTypbI M0 STOMY BOMpocy BecbMa OTPHIBOUHBI. M3yyenne 3axKuBue4 
HHA OMKOFOB OarosapA OM30CTH UX KMHHYeECKOH KapTHHbI C ORKOraMu y yesO- 
BeKa MO%KeT MOMOUb pellleHHIO pxya mpakTuyeckux Bonpocos. IlomyuenHpie 
JAHHbIe Ba2XKHO COMOCTABUTD C pe3yJIbTATaMH HCCJIEOBaHUA PHCTOJIOPHYeCKUX Mpo- 
IeCCOB MPH 3a2%KHBJICHHH OXKOTOB KOXKH YeJIOBeKa HW YKCMEPHMCHTAJIBHbIX XKUBOT-} 
HBbIX TaKxKe HW MPH MexaHuyeckuXx NOBpexkTeHuAX (1 °) u BLIABHTb BHJOBbIe OCO-} 
OeHHOCTH 93THZepMuca mopoceHKa. 

MartepuaJioM JIA UCCJIeQOBaHHA CULKIN KYCOUKH KOK MOPOCAT pa3sMepom: 
2,9X0,5X0,5 cM u3 KpaeBoH uacTH OXOFOBOH paHbl. Oxmorn HaHOCHJIHCb Ha. 
OOKOBYIO NOBEPXHOCTb TeJla MIaMeHeM OT CropaHUsA Ha KoxKe XONVaTOOyMaxHOH | 
TKaHH, NponuTaHHOk 6ex3uHOM™. [lepex oxKorom nopoceHKy BBOAMJIH THOMeHTadT | 
u3 pacueta 0,5 Ma Ha | xr Beca. Bewley 3a O%KOTOM MpOH3BOR_MIN 3apaxKenne 
OOOxXKKEHHOM NOBEPXHOCTH NYTeEM HHDUJIbTpallMW CYTOUHOH OyJIbOHHOM KyJbTy- | 
pol remMowMTHYecKOrO cTpenToKOKKa Streptococcus haemolyticus mrramm 434 
(5 MJ, JBYXMHMJJIMapqHad B3BeCb) H CyTOUHOM arapoBoli KyJIbTypOl 300THCTOFO 
crauiokoKKa Staphylococcus aureus, wiramM 209 (5 Ma, AByXMuJIMapqHas 
B3Becb). IIpH OOWIMpHbIX pa3sMepax oxKoroBoh pant (20X40 cm, umn 9—13% 
MOBEPXHOCTH Tela) HCCJIeMOBaHHe KYCOUKOB MO3BOJIMJIO CYIUTb OO H3MeHeEHHAX 
STM AepMUCa HM STIMTeHaJIbHbIX MPHJaTKOB KOXKU TOJIbKO B KpaeBbIX YaCTAX O2KO- 
TOBBIX paH. Marepuad B3sT BO BpeMaA OMONCHH HIM, pexke, aytoncun or 24 
mopocat (Bcero 52 KycoukKa) B cpoku oT 0’ uac. go 53 cyroK. OuKxcauna 10% 
HeHTPaJIbHbIM (POPMAaJIMHOM, WeHKep-POPMOJIOM, pexKe HaCbILIEHHbIM PacTBOPOM 
CyJIeMbI C 1OOaBJIEHHEM JIeMAHOM yKCyCHOH KHCJOTbI Hu cMecbIO Kapnya. 3anuBKa 
B Ie IOMAMH-Napapud uv Wemou“quH. Cepun cpe3os TomuMHOH 7—10 p oKpalin- 
BaJIMCb TeMaTOKCHJIMH-303HHOM, a3yp II-303HHOM, %KeeS3HbIM TeMaTOKCHJIMHOM 
no Tetiqexraliny, alu3apHHOBbIM CHHMM — aHWJIMHOBbIM CHHHM HM OpaH?KeBbIM 
m0 Ilerepcey, OpcevHoM, XpOMOBBIM JlaKOM TaJJOWMaHnHa n0 SiiHapccony ¥ 
MMMperHupoBasHch M0 DYyTy WIA BHIABJICHHA aplupOPuMbHBIX BOJIOKOH. 

OnusepMuc TOTYaC MOCe O*KOra CHIbHO U3MeHeH. Ha sHauuTebHOM MmpoTaA- 
XKCHHH OH OTCJIOCH OT JEPMBI, pH STOM OasaJIbHad MeMOpaHa BCerga ocraeTca 
CBASAHHOM C COEMHHTEIbHOH TKaHbIO. B HEKOTOPHIX yuacTKaX STMTeNHH OTCaH- 
BaeTCA WeJIbIM MJaCTOM, M Y4aCTKH e7O, Jle%Kalllve B MCXCOCOUKOBEIX MIpOMeXKYT- 
KaX, BbIHMMalOTCA Kak MaJIbitbl H3 NepuaTKH. B Apyrux mectTax OTcOeHHe 3nH- 
TeJIMA UeT HepaBHOMePHO — OTJeJIbHbIe KeCTKH Oa3abHOrO COA octTaloTca 
CBA3aHHBIMM C OasaJIbHOH MeMOpaHOli y3KOH momocKOH, uHora TeEMHOKpaca- 
UlelicH, BOKPyr KOTOpOH OvlaroyapA MpHNOLHMMaHUW u OTPEIBY COCeLHUX KeTOK 
oOpasylorca noviocru usu nysErpu. Tlocequue B HEKOTOPHIX yUacTKaX BeHKH 10 
Pa3MepaM HM HepefKO pacnOularalorca He TOJIbKO MexK LY OTCIONBIIMMCA MviacTOM 


* OkcllepHMenrbt Opi mocraprentt B. M. Bypmuctposnim, B. T. Caunko, P. A. Crpyraa 
u K. YW. Wymuxuuoit. 
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MTeIUA WH epMOH, HO HU BHYTPH CaMoro 9nHMepMuca, Mex Ly ero 6a3aJIbHbIM 
mpadasaJIbHbiMn Cioamu. LuTomia3sMa KileTOK STMTeIMA AeaeTcA paBHOMepHO 
CHP HJIbHOH , ajpa — MHKHOTMYecKHMH. Onn uHOrya pHodperator cbopmy 
Piryaynuii, a OKOJIO HUX NOABJIAIOTCA BakyowH. IluKHO3 ayep STMTeEMa/IbHbIX 
eo pacnpocrpanAerca HB €rO yYaCTKH, PaCNOMOAeHHbIe B CaMbIX Nepnipe- 
(IeCKHX YacTAHX OMOFOBOM MOBePXHOCTH, Te OTCMOCHUA 9NNJepMuca He Mpo- 
Pixoqur. Kaerku mu MeKKsIeTOUHOe BellecTBO NoOsexKallei CoelMHUTeIbHON 


1aJIbHbIe MPpHAaTKH KOMKU cTpalalwoT HapaBHe C SMMAepMUCOM, a JlexKallue 
‘TuryOuHe JepMbl — He OOHapy2xkuBaloT H3MeHEHUM. 

Uepes HecKOJIbKO 4acoB Mocie O%KOFa KapTHHa 3NuepMuca Ha MpoTaxKennu 
YYCHHbIX Cpe30B CTaHOBUTCA elle Ooee mecrpoH. B yuacTKe, oOpalleHHOM 
(CPCHHM YaCTAM OMOLOBOM PaHbl, SMMTeMHM NO-mpexkHemy orcsoeH. K 5 yac. 
V3bIPH MO HMMM HepeKO 3allOJHAIOTCA KPOBbIO WIM PUOPHHOSHKIM 9KCCya- 
M C OTJ@JIbHBIMH JeHKOWMTaMH. B NpOTHBOMOJIOKH‘IX YaCTHX Cpesa, OuM2xKe 
HeH3MeHEHHOMY STMMepMUCcy B OKPy2XKHOCTH OXKOFOBOH paHbl, re, NO-BUAMMOMY, 
pit oor I cremenu, OOHapy2KuBaloTCA PaHHue Npu3Haku perenepayun. Oxnu 
BOAATCA B STHX yUacTKaX K) HapacTaHHlo Oas0cuJIuH WHTOMNA3sMbI KeTOK 2—4 
nyOxkewlexkalluX COB, OCOO€HHO B Me2XKCOCOUKOBbIX MPOMeKyTKax, H MOAB- 
RHMIO CA HHHUHBIX MUTO3OB. TO xe CaMOe HaGJOMaeTCA VW B OCTABIIMXCA 2KU3HE- 
NOCOOHBIMH SMHTeIMaJIbHbIX KJI€eTKaX MPpHaTKOB KOXKU, OCOOeCHHO HapyXKHbIx 
/OCAHBIX Baral, KOTOPble B yuacTKax or«KOrAa II u, tem Oouee, III cre- 
JCHH ABJIAIOTCA BIOCJIeEACTBHH, BEPOATHO, CMHCTBCHHbIM HCTOUHHKOM SMHTeH- 
jallun. 

_ Ko 2—3 jHI0 NOABAIOTCA NepBble NPH3HAKM NPOABYXKeHHA JTUTEMMAJIbHbIX 
jiactos. MuorocsioHHble 3NHJepMaJIbHble pereHepaTbl, OOpasyloulvecs, B rep- 
sylO OUepedb, 3a CUeT Pa3MHOXKEHHA HKU3HECMOCOOHHIX IMHTEMIMAJIbHbIX 9JIEMCHTOB 
1aPy2XKHbIX BOJIOCAHBIX BUJarasIHU, HW BbIXOJa MX Ha MOBePXHOCTb, MpoyBura- 
OTCH Me€pBOHauaJIbHO MO cTapoOH COeXMHUTeJIbHOH TKaHH, COXpaHHBleli 
OJHUCTHIH pembed (puc. la). Takue pereHepaTbl, ecTeCTBeHHO, BO3HHKAIOT 
6OJIbIOM KOJIMUeCTBE TOUeK OXKOFOBOH PaHbl, a BIOCCACTBHM OHU CIMBAaIOTCH 
3 EMHBIM SMMJeEPpMaJIbHbIM NOKPOB, B OOpa3s0BaHHH KOTOPOTO B KpaeBbIX YaCcTAX 
KOFOBOM PaHbl IPMHUMAIOT y4aCcTHe, KPOMe TOFO, COXPaHHBIWHecA KJIETKH STIU- 
lepmMuca. JlepMa, nO KOTOpOH HauMHaeTCA NPOABHKeHHe SNHTeIMA, MOKpbiTa 
Tapoli OasasIbHOH MeMOpaHOH. OnuTein3aluaA HaYMHAeTCA NO OTCIOCHHBIM, HO 
JeEKOTOPOe BPeMA COXPaHAIOWMMCA OOO%KKCHHBIM 9TIMAepMucom (puc. la u 6). 
HepoBHblli pembed) MOACTUAKH, 10 KOTOPOH MpOABHuraloTca pereHeparThl, IPHBOAUT 
< TOMY, YTO UX IMMTEHH UMeeT Ha CBOEM MPOTSXKCHHM HEOAMHAKOBYIO TOJILMHY, 
3ABUCALLYIO OT TOTO, Hay COCOUKaMM HWJIM MexKy HAMM HaXOJMTCA JaHHbIN yua- 
‘TOK 9muTeIuA. HapyxXHad MOBepXHOCTb pereHepaTOB MIpH STOM OCTAaeTCA POB- 
iol (puc. la). Mnorga, ocoOeHHO BOM3H CBOeErO CBOOOAHOTO Kpad, pereHepaT Hall 
OCOUKAMH HCTOHYAETCA JO OHOFO COA CHJIbHO YIJIOWIEHHbIX KeTOK (puc. | 6), 
1 B HEKOTOPHIX CJIyYanx IMUTeEMMM pereHepaToB BOOOMe OOHAPyKUBaeTeA Ha HEKO- 
‘OPOM MPOTAXKeHHH THA OXKOFOBOH PaHbl TOJIbKO B MEXKCOCOUKOBHIX MPOMeKYTKAaX, 
1600 9IIMepMasIbHOTO MaTepuala He XBaTaeT, YTOObI NOKPHITb u BbICTyMaloulue 
japyxky cocouku. Co3qaeTca BnevaTuieHHe, 4TO SIIMTeMM Kak Obl pacrekaeTcs 
10 6os1ee HU3KUM MeCTaM Ha PaHbl, OCTAaBJIAA Ha KaKOe-TO BPeMA COCOUKH B Buse 
I@OOJIBIUMX OFOJICHHbIX OCTPOBKOB. 

B Muorocs0MHbIxX yuacTKax SNuTeIMH pereHepata mpecTaBeH HeECKOJIbKHMU 
IOAMH MOMS pHYecKUX KeTOK TyOOKOH 30HbI, uMeIONIuX Oas0:pHJbHy!O 
[UTOMMAasMy, H PATOM MOBEPXHOCTHHIX CJIOCB CHJIbHO YIVJIOWe€HHEIX 3JIEMCHTOB 
63 BHUIMMbIX B OObIMHOM CBETOBOM MUKpOckone Mpu3HaKOB OporoBeHuAa. OWHAaKo, 
10 MOCELHHM LaHHbIM, MOJIYYeHHBIM C MOMOUI[bIO 3eKTPOHHOL MuKpocKonuH (1°), 
POTOBCHHE MHOFOCMOMHBIX INUTeIHEB HAYHHAeTCH C HSMCHEHUM WUTOMIA3MbI KJIe- 
OK rayOoKHX cJOeB. 

OHOBpeMeHHO C STUM HauHHalOTCA MpoOMMsepaTUBHble U3MCHEHHA B SNTeIMH 
IOTOBbIX 2Keyle3, KAK B HX Ce€KPeTOPHBIX OTeNaX, TaK WM B BHIBOJHBIX MpOTOKaXx. 
INUTeHAaIbHbIe KJIETKH MOCIeTHUX, WeIACb MHTOSAMM, MOCTeNeHHO MposBura- 
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1OTCH Ha MOBepXHOCTb, OOpasyxA smufepMabubIe perenepaTbl. IlocueqHue H 
peKO OUeHb TOHKH VM COCTOAT H3 HEMHOPHX COeB CHJIbHO YIJIOWLCHHbIX KJIeTC 
(puc. 1 6). Ilo cpaBHennio c SNMTe/IMeM Hapy2KHbIX BOJIOCAHBIX BJlaraJiMul 9M 
TeJIMH BbIBOLHBIX MpOTOKOB %Xesles3 yuacTByer B pereHepallMH B 3HAUHTECJIbE 
MeHbleH cTeneHu. BpicruiKa KOHIeBbIX OTJeJIOB MOTOBbIX *Kevsle3 MeJaerc 
HeOMMHAKOBOM B Pa3HbIX YacTAX OJHOFO u TOTO Ke KsyOouKa. B OMX MeCTE 
CeKpeTOPHble KJIeTKH MMeIOT OKCHPHJIbHYIO WMTOMIasMy WH TeEMHOKpacaALlMec 
GeccrpyKTypHble Apa; TaKHe KJICTKH, OTPbIBAACb OT MMOSIIMJEPMAJIbHBIX, CJ 
UHBaloTca B mpocBer. B Apyrux yyacTKaXx, HaOOOpoT, WHTONIa3sMa CeKpeTOPHb 
KJICTOK JieslaeTca Oas0cusIbHOH, B KPYNHbIX ApaX XOPOWO 3aMeTHb! AApbILIk 
Wu Pibl6KH XpoMatTuHa. Ko 2—3 WHI B TaKHX YUaCTKaX KOHIEBbIX OTACIOB 0H) 
JIACTCA GOMbIUOe KOJMYECTBO MHTO3OB, NPNHalwexkalluxX KaK C€KPeTOPHBIM, Tal 
110-BHUMOMY, H MHOSTIMepMaJIbHbIM KJIeTKaM. 

C TeyveHHeM BPeMeHH pa3BHBalOTCA W3MCHEHHA B COeCHHUTCbHOM TKaHI 
B o6acTu, pacnosoxeHHOH Ou1MxKe K CepeqHHe OXOFOBON NOBeEPXHOCTH, OHA B 
3HaUMTeJIbHYyIO TIyOMHY HEKPOTH3HpOBaHa, a B KpaeBbIX YaCTAX HapAAy Cc O; 
JI@JIbHbIMH TIOBEPXHOCTHO JlexKAallLMMH MOPHOWMMM yYacTKaMM OCTaIOTCA MeCTé 
rye KIeTKH CKOPO BbIXOAAT u3 JucTpocbuyeckoro cocTosHHA pu oxore I u | 
creneuu. ManomuddpepeHiupoBaHHble COCMHUMTeEJIBHOTKaHHbIe 3JICMeHTHI Jie 
JATCH MMTO3SAMH. 3a CUeT 3HAUHTeJIbHBIX IKCCYAATHBHBIX ABJICHHH B TKaH 
MOABIAeTCH OOIbIUICe KONM4eCTBO TeMaTOreHHbIX KJIETOK, KOTOPble HapAy 
C MeCTHbIMH 3JICEMeHTaMM HauduHaloT OOpasOBbIBaTb TpaHYyJIAWMOHHYIO TKAaHE 
Crapble KOJIuIareHHble, 3JlacTHUeCKHe HU aprvpOduJIbHble CTPyKTYPbI CHJIBHO pas 
JBUFalOTCA OTEYHOM YKHKOCTHIO, a BIMOCIeACTBHH — yYacTKaMH MOJIOJOH coeqy 
HUTeIbHOH TKaHH. TvOerb craporo MexXKKJIeTOUHOrTO BellecTBa HaOJlOMaerc. 
JIMIIb B yUacTKaX, PaCMOJIOKeHHbIX OUeHb MOBEPXHOCTHO, HW B YaCTAX, JeKalllu: 
OmKe K CepequHe OxmOoroBOH paHbl. IlocreneHHo nox pereHepaTOM, NOKpbIBalo 
IMM K 7 JHIO HeIIPepbIBHbIM JIaCTOM BCIO KpaeBy!0 30HY OXKOFOBON PaHbl, NOAB 
JIACTCA JOBOJIbHO TOJICTHIN COM TpanHyJIAWMOHHOM TKaHH, B KOTOPOH CO BpeMeHel 
(buOpoOlacTbl MpHHUMAaIOT NapaJJiebHOe MOBePpXHOCTH KOMKUN pacnooReHHe 
OHOBpeMeHHO C 9THM B PIyOOKHX YacTAX JepMbI MW OCOGeHHO B MOAKOKHOM KET 
qaTKe TOxKe Het yCHJIeHHOe pasBUTHe TpaHyJIAWHOHHOK TKaHM, TiaBHbIM OOpa 
30M 3a C¥eT MasloqudPepeHMpOBaHHbIX 9JICMCHTOB %KMPOBOH TKaHH, KOTOpAs 
MOCTEN€HHO 3aMeHAeTCA MOJIOZOH COCMMHUTeEIbHOK TKaHbIO. B rpaHyJAWHOHHO! 
TKAHH MOABJIAeCTCA OONbIUIOe KOJIMYCCTBO LIMPOKHX TOHKOCTeHHBIX KPOBCHOCHBI} 
COCYOB, SHAOTeIMH KOTOPHIX JeHTCH MMTOSaMH. 

K 2—3 HejeaimM mocyle OKOra paHa Ha 3HAYHTeIbHOM MPOTAXKeHHH, Kal 
MpaBHJIO, MOJIHOCTbIO STMTeEMM3SHpOBaHa. OQNMAepMaJIbHbIM pereHepaT mpeycTaB 
JIGH MHOrHMH CJIOAMH KJIeTOK. OH COCTOHT M3 TuTyOOKOH 30HbI, BK JOUATOLIel 
MIpH3MaTHYeCKHe KeTKH Oa3aJIbHOrO HW NOMHaApMuecKue CyMpabasaJIbHbIX CJ1OeB 
CpeHeH 3OHbI, MpecTraBsIeHHOH NOCTeNeHHO yMVIOWalou|MMUCA KJIeTKaMH, 
MOBEPXHOCTHOH, SJIEMCHTHI KOTOPOH JIMIMeHbI sep H OporoBesmu. KnerkursryOoKot 
30HbI MMeIOT OasOuIbHy10 WHTOMIAasMy MW WesTCA MuTO3amu (pyc. 2). MexKae 
TOUHBIC MPOMe2KYTKH, KaK 9TO HepefKO ObiBaeT B pereHepupylollem smuLepMuce 
(“, ™), pacliMpeHb!, a IMTOMIasMeHHbIe MOCTHKU, OCOOeHHO B CpeHeli 30He 
yAJIMHeHbI (puc. 2). Ha noBepxHoctu pereHepata MoryT ObITbh BUHEI OCTAaTKI 
crpyna (puc. 3). OqHOBpeMeHHO C MWIOCKOCTHBIM pocTOM amusepMuc oOpasye 
norpyxkuble ("*) paspacraHua B rpaHyJIAWMOHHY!0 TKaHb, HepeKO MHOTOUNCIIeH 
HbI€ H MaccHBHble (puc. 3). Jtudcepenupowka sTux paspacraHul nmpoucxoyy 
B COOTBETCTBHH C BePTHKaJIbHOH @HH3OMOPMHOCTbIO MHOPOCJIOMHbIX MJIacTOB 
Ha rpaHulle C COeCAMHUTEIbHOM TKAHbIO HaXOLATCA MasmonuddpepeHMpoBaHHble 
Ae ALLHECA MHTO3aMH HM UMerOUINe Oa30(PUJIbHY!IO IWHTOMIA3My SJICMeHTEI, a B ICHT 
PaJIbHEIX YacTAX — Oomee AucepeniupoBaHHble KeTKU, WMTOMIAsMa KOTOPBI 
OKCHPUJIbHa H HepeKO BakyOJlM3HpoBaHa (puc. 4). Cpeau aTHx 371emMeHTO! 
3aMeTHbI aMHTOSbI. Bo3MO%KHO, YTO THOeb STUX KJICTOK, JIMIMCHHBIX KONTAKT: 
C BHeLIHeH CpefoH, He yMIOWaloluluXcA M He OpOroBeBalOMNX, Mpoucxonw 
MHBIMH, UCM B STIMePMUCe, MyTAMM, OMHUM U3 KOTOPHIX HM ABJACTCA BaKYOVJIbHaS 
Aucrpodus. 
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Puce. 1. OmuqepMaibuble pereHepaTbl. a — 3 cyTOK; 
Kapnya, TeMaTOKCHJIHH-303HH; OK. 7, O06. 8%; 
6 — 3 CyYTOK; WeHKep-bopMowI, TeMaTOKCHJIHH-303HH; 
ok. 10, 06. 40; @—7 cyToK; WeHKep-cbopMou, 
TeMaTOKCHJIHH-303HH; OK. 7, 06. 8 


Puc. 3. Tlorpy2xuble paspacTaHua 3MHTeIHA pereHepa- 
Ta. 25 cyToK. PopMasuH, a3yp Il-303nH. OK. 7, 06.8 


JUAN, tT. 127, Ne 4, Bepauw 


Puc. 2. Yuacrok 93nH- 
Je@pMaJIbHOTO pereHepa- 
ta. 21 cyTKH, WeHKep- 
(opMoa, reMaTOKCHJIHH- 
S03HHs | OKs 48 00: 
umm. 100 


Puc. 4. Yuactok no- 


rpV2KHOrO paspacTaHHA 
anutTemua. 24 cyTKH. 
IlenKxep-opmoua, re- 
MATOKCHJIHH-303HH. 

Ox. 5, 06. umm. 100 


" 


B kpaeBom yuacrke oxKOra, MOJIHOCTbIO NOKPHITOM STIMTeJIMeM, BOJIOCHI Bcerga 
YICTBYIOT. OTO CTaHOBHTCA NOHATHBIM, CIM yUeCTb, YTO BCe HX 2KU3HECTIOCOG- 
l€ SJIEMEHTHI NOCJYKUIM JIA OOPasoBaHuA PereHepaToB, a OPOTOBEBLINe OBI 
MMMHHPOBaHb! UX OpraHusMa. HopooOpaso0BaHuA BOIOC B Mpesenax mpocuie- 
€HHbIX CPOKOB HaOJl0aTb He yJlaslocb. 

B HanOovlee NO3AHHe M3 MpOcIexKeHHBIX CPOKOB elle HMewlaCb He MOKpbiTas 
HepMHCOM PaHeBad NOBepXHocTb. Kpasx paHbl Ob NOKPBITb! CHJIbHO yIJIO- 
CHHBIM 9SIIMTeIHeM, BCTPeYaBIUIHM Ha CBOeM IIYTH, BepOATHO, penmaATcTBue 
Bue COCEAMHHTEIbHOM TKaHH B OOJIaCTH Ha PaHbl, CleaBllelicn pyOuoBoli u 
OSTOMY He cHOcOOcTBOBaBlueH AKTHBHOHM snnTenu3auuH. Ha 3sTOM OCHOBaHHU 
OXKHO JyYMaTb, YTO WIA CKOPOrO 3axKUBJICHHA TAaKHX OOWIHPHbIX paH TpeOyerca 
epecalKa KOKH. 

ConoctaBJIid H3MeCHEHUA omlujepMuca IPH 3axKHBIeHUM OombWuX OxKOroB ITI 
TelNeHH y MOPOCHAT C pelapaTHBHOH pereHepalivelt smuyepMuca Tipu MexaHu- 
eCCKHX NOBpPexKeCHHAX KOKM Y YKCHEPHMEHTAJIbHbIX 2KHBOTHEIX (°, %, 
, 4) uw uenopeKa (°, }°), MoxHO Hapayy CO CXOJCTBOM BBIABUTb pay 
coOeHHOcTeH. OHH 3aBHCAT, FIaBHbIM OOpa30M, OT OOWIMPHOCTH NOBpexkseHuA, 
eOJNHAKOBOH eo CHJIbI B KPaeBbIX HW WeHTPaJIbHbIX YacTAX O*ROrAa, JVIMTeMbHOTO 
PHCyTCTBHA B paHe OMePTBeEBLIHX TKaHeH HU, BECbMa Be€POATHO, HH*HUMPOBa- 
HMA paHbl. ITH OCOGeHHOCTH CBOJATCA K JOMMHUPYIOWeH pon snuTeIMA Npuat- 
OB KO2XKH B (POPMHPOBaHHH HOBOTO SIIMAePMaJIbHOrO NOKPOBA, YTO BeeT K OOPa- 
OBaHMI0 pereHepaTOB BO MHOrHX TOUKAX; SMHTeIH3aHH BOJIHHCTOM MOBepXHOCTH 
STapOH JepMbl, YTO NepBOHAYaIbHO MPUBOAUT K «pacTeKaHHioO» SMMTeIUA Mey 
2OCcOUKaMH UH JIMWIb BNOCeACTBHH K (OPMHPOBaHUIO eAHHOTO SNUTeMIMAaJIbHOTO 
qlacTa, a TakxKe OOpa3s0BaHHIO MOLIHbIX pa3pacTaHHl 9NuTeNIMA pereHepata. 
[locieqHui He OKa3bIBaeTCA B KOHEYHOM C4eTe CHOCOOHBIM, NO Kpalineli Mepe 
B TedeHHe JOJITOTO BPCMeHH, SMHTEIM3NPOBaTb PpaHy Ha BCeM NPOTAXKeHHH U3-3a 
BbIPaXKCHHDIX MPOMeCCOB pyOlWeBaHHA B ee CpeMHHX YacTAX, rye OOF Obl oco- 
JeHHO rwy6OKuM. 


BoeHHO-MeqMUMHCKad akalemMud ’ Ylocrynuto 
num. C. M. Kuposa 14 IV 1959 


UMTHPOBAHHAA \IMTEPATYPA 


1O. K. XmMeabuuuku it, O nmatTonoro-aHaToMMyuecKHX M3MeCHEHUAX, AabwIOaeMBIX 
Mp OOWMPpHbIX TepMH¥ecKHx oxxorax, Jlucceprauna, JI., 1951. * Ph. B. Price, D. E. 
Gallet al-, Surgery .36,.3 (1994), -* GJ. Conner, Ss. ©. Harwey, Ann, sures 
120, 9 (1944). *K. K. Satmesa, Tes. tox. nayuH. Kkondep. 27—29 mapta 1957 r., 
Prel9o7 SATAN b pray Hy LIAH, 60> Nov 7 (1948). He AS les re nk oO MATE 
fos .No 6 (1949)) Ho. AnuuKkos, KT. Bomwk os a, Bo Do bf apimun, Mop>- 
bonorus saxkuBnenua pau, 1951. 8 Jl. B. Bepaunuu, JAH, 115, Ne 4 (1957). 

vet eN4.0-61t-2,-tAm,,.J+.Pathoal...23, 6947). 1°. EP Ho ts 1.1m) i, A. 1K onpabs 
Zs. Zellforsch., 47 (1958). UsJhus.) B epauu, JIAH, 84, Ne4 (1952), *@ JI. B. Bep- 
1u H, JIAH, 112, No 2) (1957). 48 JIB. Be pot vw Hy JAH S122) Nol?) (1958)3 4) Been earp- 
Uw H, Bocnhanutenbuble pa3pacTaHHA 9MMTeIua, HX OHOMOrMueCKOe 3HAaUeHHe HM OTHOIMeHHe 
¢ MpoG6seme paka, 1939. 
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JIoxzanm Axnangemun nayx CCCP 
1959. Tom 127, Ni 4 


FHAPOBHOMOlH f 


A. ®. TYHbKO 


O BO3MO)KHOM CNOCOBE YMPABJIEHVA KOPMOBOK BA3ONM PbIB 
B TArAHPOFCKOM SAJIMBE ASOBCKOFO MOPS 


(ITpedcmaeaeno*axademuxom' FH. I manvseaysenom 18 IV 1959) 


B pes3yJlbTaTe THAPOCTPONTeILCTBa Ha peKaX MOABHaCb BO3MO%KHOCT 
B ONpeWeIeHHbIX TpaHWWaxX yMpaBJIATb PeEXKHMOM Pe€KH UM TaKMM TYTeM BHAT 
Ha ypOBeHb OHOJOrHyeCKHX MpOWeccoB H B CaMOH peke, H B CBASAHHBIX C HeK 
BowOeMax. Sajlaua CBOJUTCA K TOMY, UTOOBI BLIACHHTb, a 3aTeEM NMOMepKUBATI 
PHAPOJOrHyecKHH PeXKUM PeKH, KOPPeJMPYIOULMH C BLICOKOM MPpOAyKTHBHOCTbK 
BOJO€MOB €€ CHCTEMBI. 

B TaraHporckom 3ai“Be A30BCKOrO MOpA, Kak MOKa3aJiO Hallie Cneluadb: 
Hoe HUCCIeAOBaHHe CYIECTBYeT MPAMAA CBA3b MOXY BeMHYMHOM 300NaHKTOHS 
B alipevie H Pe2KHMOM MOCTYMICHHA B 3aJIHB ipecHbIxX BOX J[oHa B TeyeHHe pes: 
mecTByIOWux 6 Mec. BansaHue Bcex ApyrHx akTOpOB Ha pasBUTHe 300MaHK: 
TOHa B 3TO BPCMA MMeeT MOAYHHEHHOe 3HAaYeHHe. 

M3meHeHne 3001JIaHKTOHA B 3as1HuBe 3a NocseqHue 12 eT NOKa3aHO B Taba. I; 
IIpu ecrecTBeHHOM pexuMme peku (go 1952 r.)— 2 roga (1947 u 1951 rr.) 
OblIM OoraTbl 2%KUBOTHBIM MWWaHKTOHOM, a 3 roga (1938, 1948 u 1950 rr.) 6eqHBI 
uM. Ilepuoy noce saperyMpoBaHHA PeKH pa3seHICA Ha JBe 4uacTH: B MepBbIe 
3 roga (1952, 1953 u 1954 rr.) 300m1aHKTOHAa B 3aHBe OblIO Mao, NOpalKa 
100 mr/M®, a B mocueayroulHe 4 roa XMBOTHOFO MaHKTOHAa OblWIO MHOTO, HMeH- 


Ho 300—500 mr/m?. 
Ta6auna il 


KomumuecTBo 300NaHKTOHa B ampene B TaraHporcKom 3amuBe (2) (B mr/M’) wu cToK Jlona 
(B KM’) B TeyeHHe NpemwecTByromlux 6 mec. 


& ra a rah w K a S ro fe & i 

ea ed eo) = a a oD = 12 Re} id [oe] 
le/s/é)@]a]alala ane 5 |e 
SoonmaHKTOH | 175] 441] 180) 4182 | 596 409 429 | 99 534 306 366 | 290 
CroK GiGi Syde | eg koeudsS adel pas | ecules, 4acatoedale Ot se Oe 2 


PexkuM MOCTYIJICHHA PeUHBIX BOX B 3aJIMB HAMM paCCUHTHIBAeCTCA TOMbKO 
Jia 6 MeC., IIpeAUWeCTBYIOIUX ampewo, T. €. C OKTAOPA MO MapT BKJIOUHTeIb- 
HO, TaK KaK Ha allpeJIbCKOM YPOBHe Pa3BHTHA 300MIaHKTOHa B 3aJIHBe HerO- 
CPpeJICTBeEHHO MOXKET CKaSbIBaTbCA He TOOBoH cToK JJoHa B WeJIOM, a TOJIbKO 
YaCTh eFO, MPHXOMAllaicA Ha BPeMA C HUSKMM yPOBHeM OuMOOrMueCKUX Mpo- 
IleCCOB. 

Hs comocraBienua cBeqeHHi MO 300NaHKTOHY u mo BemMunMHe 6-mecauHOrO 
a&KuAKOrO cToKa J[ona (TaO. 1) BhrlacHaeTCH 3aBMCUMOCTb, cormacHo KOTOPOH 
CTOK peKH BbIWe 6 KM* CONPOBOXAaJICA BHICOKUM KOJMUeCTBOM 300TAaHKTOHA 
B sanuBe. Ho orcyTcTBve mapavieiMsMa Mex,y KONeOaHNAMH CTOKa peKH 
M OMOMACCHI SOOMNAHKTOHA, a TakxKe OcoGeHHOcTH 1954 r., Korya croK B 12 Km? 
He MpHBe/l K YBCJIMYCHHIO SOOMIAHKTOHA, 3aCTABJIAIOT JOINYCTHTb, 4TO [eNO 
3]\@Cb He TOJIbKO B HTOrOBOH BeJIMUMHe CTOKa, HO H B pexKUMe ero B TeYeHHeE 
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a B pesybTaTe BCe€CTOPOHHErO aHaJIv3a CTOKAa Jlova BbLIACHHJIOCb, UTO 


I 


DIMYCCTBO 300IJIAHKTOHa B ampesie XOPOWIO YBA3bIBAeTCA B OMPeeJICHHbIX 
paHHulax CO BpCMeCHEM MOCTYMJICHHA MpPeCHbIX BOX B 3aJIMB. 


Ta6Oauna 2 


Crox Jlona B mpouentax kK _OOmlemy 6-mecnuHOMy OObeMy 


: > i is (= K ra Lu & is 

| | <b ls RS | PS | ‘S 3 | 3 Na 5 | 3S 

Sa eel ME Le sO) en ST ee 

-A MOOBUHa Mepnona}] 42 | 44 | 34 | 44 | 385 | 49 | 54 | 47 | BPA | GVA | 44 | 40 
-A MONOBHHAa NepvHona| 58 | 79 | 68 | 56 | 65 | 54 | 49 | 53 | 68 | 66 | 56 | 60 


Kak cuieqyeT 43 TaOs: 2, AIA JIET C BEICOKHM Pa3BHUTHeM 300MJIaHKTOHA 
11947, 1951, 1955—1958 rr.) xapaxTrepHo mocTynseHHve Gobel uacTH BOL- 
OH MaccbI PpeKH (MPHOIM3UTeIbHO 7/3) BO BTOPpOlt NOMOBMHeE 6-mMeca4uHOrO Me- 
pHosa, T. €. HeMocpeACTBeHHO Tepe alpeJIbCKUM Pa3BUTHeM 300MaHKTOHA. 

ro{bl ClaOoro pasBHTHA aMpe/bCKOFO 300NMAHKTOHA KOJIMYeCTBO MOCTYMMB- 
Ine B 3aJIHB BOJbI B WepBOH WH BTOPOH NOJOBHHAaX NepHosa B OOLWIEM OAMHAKOBO. 
B cpeyHeM B Tofbl, OoraTble allpeJIbCKHM 300I/1aHKTOHOM, B 3aJIHB B AHBape, 
pespale H MapTe MOCTyMasIO pH ecTecTBeHHOM pexKuMe JloHa (fo 1952 r.) 
b/%, a tocme 3saperysupoBaHua 63% 6-Meca4HOTO CTOKa peKH. 

TakHM OOpa30M, OCHOBHBIM YCJIOBHeM, KOTOpOoe OGecneuHBaeT BbICOKHH 
YPOBeCHb Pa3BUTHA 3O00NNaHKTOHA, ABJIAIOILCTOCA BaxXKHeHIMMM KOPMOM MOUTH 
BceX PbIO B 3aJIMBe, CJleqyeT CUHTATb OMPeeeHHbIi OObeEM peuHOrO CTOKAa HU 
PeXKUM ero MOCTYMIeCHHA B 3aHB. JLIA NOWyYeHHA BbLICOKOH OMOMAaCCHI 300- 
MIaHKTOHA B allpesie HeOOXOAHMO B TeyeHHe 6 MEC., MpPeMIeCTBYIOWIMX BeCceH- 
HeMy Pa3BUTHIO X%KHBOTHOrO IvIaHKTOHa (OKTAOPb—MapT), OOecneyHTb TNOCcTyN- 
eo B HWKHHH Obed) BosOxpanniuiua 6—9 KM? BOJbI — TaKHM OOPa30M, 
yToOnr 65—70% »Toro KOMYeCTBAa MpHxosNNOCch Ha MocmeqHHe 3 mec. JIna 
[[uMIAHCKOrO BOOXpaHHJIMIla Ha3BaHHble WNPpbI HE ABJIAIOTCA BbICOKHMH, 
H BOIMpOc O CO3J,aHHM HY2XKHOTO PexKNMA CTOKA HAO MOCTABUTb B MOBECTKY AHA. 


TaOnuuna 3 


Ypemuuenve (+) un yMeHbIweHve (—) cToxa J[oHa (B KM?) B cpaBHeHHH c Mpeb _yOIMM 
mMecalem 6-mecsuHoro MepHoya 


Toqp, 6oratTple almpeAbCKUM 300NaHKTOHOM Tompt, 6eNHbIe anpeMbCKUM 300N1aHKTOHOM 
Mec. 
1946 r.| 1950 r.} 1954 r.} 1955 r.| 1956 r.| 1957 r.} 1937 r.) 1947 r.} 1949 r.] 1954 r.) 1952 r.} 1953 r. 
XI |-40,12|-+0,09]-+0,04]—0, 23|—0,17|—0, 02/40, 02]+-0, 12/40, 06/-++0,02|+-0,14|4.0,04 
XII |—0,40/—0,05/—0,16/—0, 39)—0, 27;—0 , 82/0, 82/0, 34/0, 03}-++-0 , 03]—0,, 50/—-0,, 06 
Mec. | 1947 r. | 1951 r. | 1955 r. | 1956 r. | 1957 r. | 1958 r. | 1938 r. | 1948 r. | 1950 r. | 1952 r. | 1953 r. | 1954 r. 
| 
I |-+-0,03/—0,02}-+-0,45/+-4 ,03/-+-0, 24/0, 15|0, 15/+-0, 25;—0, 19/0 ,06/-+0, 12/0, 35 
II |—0,03/—0,10)++0, 73/0, 64/0, 24/+-2,08/+2,18/+0,84/+0,03)—0,11/—0,17|—0,18 


III |+0,20|+3,34|—0,32/+0,12}+0,84/+-0, 25|/+-0, 25|—0,09/+-0, 92/+-0,36/+0,71|+0, 14 


“TieTambHoe H3y4¥eHHe pexKHMa peuHOrO CTOKAa B 3aHB (Ta6m. 3) nOKa3auio, 
ITO MOBbIMeHHe CTOKa BO BTOPOH MNOJIOBHHE NepHoxa, compoBorxksarouleeca 
3BICOKHM KOJIMYECTBOM 300IJIaHKTOHA B alpese, COBepilaloch JByMA NyTAMH— 
1JIM TIOCTOAHHbIM YBeEJIHYCHHEM MeCAUHOFO CTOKa C AHBapsA MO MapT BKJIIOUH- 
reIbHO (1955—1958 rr.), uM CoxpaHeHHeM OObeMa CTOKa B AHBape HU cpeBpaue 
i pe3KHUM YBeJIHYeHHeM CTOKAa B MapTe Jo 3—5 km? (THMa NaBosKa). ITO OOcTOA- 
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TEJIbCTBO OOJIeruaeT BOSMOXKHOCTbh COCTABHTb HawOosee PallWOHAIbHbIM BOLHE 
OanaHc IluMiaAHCKOrO BOJOXpaHHIMUla, YYMTHIBAA HapsAy Cc ApyruMu oTpa 
JIAMH MW WHTepecbl PbIOHOTO XO3HAHCTBA. 

CyUlHOCTb BbIACHCHHOM 3aBHCHMOCTH PexXKHMAa MOCTYMJICHHA MPeCHbIX BC 
HM OHOJOTHM 3aIHBa He ABJIACTCA HeOXKHAHHOCTHIO, MOTOMY YTO POJIb CTOF 
PpeKH B BOJHOM OaJlaHce 3aJIHBa MCKJIOUNTEIbHO BeIHKa (rOMOBOH PeuHOH CTC 
paBeH oObemy 3auBa). C peyHbIMM BOMaMH B 3aJIMB BHOCATCA OHOFeHHBIe du 
MCHTbI B (POPMe PaCTBOPeHHbIX COJIeH, JIETKO BOBJICKaeMbIe B KPYFOBOPOT Oj 
rauHuyeckoro BelecTBa (1%). 


A3s0BcKult Hay4HO-HCCleqoBaTeIbCKH it Tloctynusio 
MHCTHTYT pbIOHOTO XO3AiicTBAa 17 IV 1959 
rT. Poctos-Ha-Jlony 


| 


HWMTHPOBAHHAA JIMTEPATYPA 


- A. ®. Kapnesuy, [Ipupoga, 1, 26 (1958); 2? B.A. Oxya, Tp. ASYEPHMPC 
12, 1940. > M. B. Degzocos, Tp. BHMPO, 31, 1955. 
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5. Wornrane Afkanemun wayrk CCCP 
. 1959. Tom127, Ne°4 


MHKPOBHOJIOTH A 


B.'H. YINAKOBA 
PACIIPEAEJIEHME BUTAMMHA B,, MEKAY BAKTEPMAJIbHBIMM 
KJIETKAMU HU; CPEQOM B-CBA3M CO ChOPOOBPASOBAHHEM _ 
B. KYJIbTYPE; BACILLUS: MEGATHERIUM 


(I]pedcmaeaeno exademuxom B. H. Wlanownuxosoim 18, IV 1959) 


OueHuBad MpOAYKTHBHOCTh OakTepHaJIbHbIX KJIETOK B OTHOWeHHH CHHTe3a 
uTamuHa By, HeOOXOAHMO YUNTHIBATh 3AKOHOMePHCCTH pacmpesesieHua BUTa- 
wHa Mexky OakTepHaJIbHbIMH KJIeTKAaMH H CpeO B CBA3H C €€ KHCJIOTHOCTh, 

Takxke cnopocOpas0BaHnem. 

Kak yxxe cooOmlaocb (1), mpH u3syyeHHH cnocoOHOcTH Bac. megatherium 

CHHTe3y BUTaMHHa By2 HaMH ObIIO OOHAPYyKeHO, YTO MPH NOAKUCIeHHN CpesbI 
ho pH 4,5—4,7 HaGOmofanoch ABJIeHHe BbIXOfa OOIbUIeli YaCTH BUTaMHHA Bye 
A3 KJICTOK B Cpelly, XOTA MPH STOM JIM3HCa KYJIbTYPbI He mpoucxogzn0. Bmecte 
¢ TEM IPH HacTYNJIe€HHH NOJHOTO JIM3HCa KYJIbTYPbl, CBASAHHOTO CO cmOpoBa- 
wvem ksietoK Bac. megatherium, He mpoucxoQH0 CKObKO-HHOyIb 3aMeTHOrO 
BEICICHHA BUTaMMHa 3 KJeTOK B Cpefy. Becb wuIM MOUTH BeCb BUTaMHH Bye, 
CHHTe3MPOBaHHbIll KJIeTKAMM, COXPaHsAJICH B CHopax, HM cCNOpbl OblmH Oosee 
60raTbl BUTAMHHOM, YeM BereTaTHBHble KJICTKH. 
B nactosmei pa6ote 6bli0 MposoumKeHO Hsy4eHHe COpas0BaHHA BUTaMMHAa 
By Kysbrypou Bac. megatherium u ero pacnpeyenenua Mex~y OakTepuasb- 
HbIMH KJIeTKaMH M CpeqOH B CBA3H CO cnopooOpa3s0BaHnemM. IIpu stom ocoboe 
BHMMaHHe ObIIO OOpallieHo Ha NOsCop cpeyx, OOecneunBalOlWlux MaccoBCe cnopo- 
o6pasopaHve y Bac. megatherium. 

Meroyquka uccieloBaHuA yKa3aHa B npedbiyuleH ctatse (+). 

H3yyaemaad KyJbTypa OCYyIeCTBJIAIa CHHTes BuTaMuHa By2 Ha cpefax c 
mentoHom (0,7%) uu ruyqpomusaToM Ka3sevHa (2%) B KayecTBe eJMHCTBEHHOTO 
MCTOUHUKAa yruiepofwa u as0Ta. OjHako cpefbl C NeNTOHOM WH rHApomHsaTOM 
KasenHa He OOeCMeuHBaJIH NOBbIMeHHOrO CHHTe3a BUuTaMHHa By KysIbTypou 
Bac. megatherium, xoTa Ha cpeyle C rHApOH3aTOM Ka3senHa Oblia COpas0BaHa 
3HauHTeIbHad Ouomacca. Kpome Toro, Ha STHX Cpeqax y H3yyaeMOl KyJIbTypbl 
He HaOOalocb cnopooOpa3s0BaHHa. 

Jlo6apnenne 2% riiOKO3bI K cpefle C Me€NTOHOM B KavecTBe e€MHCTBEHHOTO 
MCTOUHHKa yrviepoyja MpHBeIO K 3HAaYHTeEJIbHOMY YBeJIMYCHHIO KOJIMYeCTBA BH- 
TamuHa By, npuxo_ameroca Ha | r KnetToxK (c 2 go 15 y). Hoqo6xoe crumystu- 
Pylollee BIMAHHe TJNOKO3bI Ha CHHTe3 BHTaMMHAa By2 HaOsmOJanocb TakxKe MpH 
BHecenun 0,5% THOKO3bI B Cpely C ruApoOUsaTOM Ka3eMHa B KaveCcTBe CHH- 
CTBEHHOFO HCTOUHHKa yruiepoga. B STOM culyuae KOJIMUCCTBO BUTAMHHA, MpHXxo- 
Iaujeecs Ha 1 r KueTOK, Oblio yBemuyueHo c 8 JO 15 y. 

JloOapeHue FOKO3bI K MepBOHauaJIbHOH cpesle C MeNTOHOM MpHBOANT K 
TOMY, UTO yxKe B 48-uacOBOli KyJIbType MOABJAIOTCA CEAMHMYHbIe CHOpHl. OHAaKO 
MacCOBOrO CMOpoBaHuA Ha cpefle STOrO cocTaBa He HaO/OfaslOCcb B TeYeHHe 
6 cyTOK. Jlo6apmenne TOKO K NepBOHAYaJIbHOM Cpefe C PHAPOMH3aTOM Kasen- 
Ha BOBCe He MIpHBOAMIO K NOABNEHHIO cnopooOpasoBaHHua y Bac. megatherium. 

Tlonyuenuple HaMu JaHHble n0 OOpasoBanulo BUTaMuHa By2 Ha cpeyax c men- 
[OHOM HWJIM THAPOH3aTOM Ka3eHHa B KayeCTBe CQMHCTBEHHOTO HCTOUHHKa yrie- 
pola M as0Ta, a TakxKe Mp BHeCeHHM PIOKOSbI MpescTaBenb! B Tabs. |. 
HayanbHoe pH ~ 7,0. 
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ye 


PesybTaTbl JaIbHeliluMx MCCeqOBaHHH MoKasaiu, UTO cpeqon CJ102KHO) 
cocraBa, oGecrieunBalolleli HanOomee BEICOKMe BbIXOa BHTaMUHa By, a Taka 
BEICOKYIO MPOYKTHBHOCTb OakTepMaJIbHbIX KJI€TOK B OTHOWeCHHH BHTaMHH 
o6pa3s0BaHHusA, Oblia cpeyla c OymboHOM XoTHHrepa, B KOTOPbIi ObLNIO joanne 


TaG aut au 


Y6pI Ib eam Buo- Bey, 
Bpems, gereis: caxap Macca 
Cpeaa oa pH moe B KuleTKaXx, ; Cnop 
, 3 Beir 
ate 7/100 ma 3 400" Daa KuIeTOK 
cpempt 
O..* + nenton 0,7% 48 8,04 — |0,06 0,15 2,20 Her 
eye P 24 | 8,70|465,0] — |0,436], 3,9 | 8,95) Her 
Ka3senHa 2% 72 |>9,0 |188,8! — |0,378 Bey 8,46 Her 
O.p. + nenton 0,7% + | 24 | 6,03 1,48 10.392} 6,1 [45,56] Her 
--rgoKo3a 2% 48 6,19 A OVO) re7G 6,2 16,50 | Equnna 
O.d. + rugzpomusat 24 8,53] 161,3] 0,48 | 0,474 (ee 15,40 Her 
Ka3enHa 2% + raroKo3sa 
i ee 72 |>+9,0 |489,4] 0,48 {0,426} 6,0 [14,08] Her 


* 3To OcHOBHOH don coctapa: KsHPO,' 0,05%, NasSO,4 0,2%,*KC1} 0,08%, MgC 
50 mr/a, CaCl, 20 mr/a, MnCl, 15 mr/a, FeCls 5 mr/a, ZnCl, 5 mr/a, CoCl> 10 mr/. 


nentona 0,7% KeHPOs« 0,05%, NaeSOs 0,2%, KCI 0,08%, Mg,Ca Mn, F 
Zn u Co B Buse XopusoB 50; 20; 15; 5;5 u 10 mr/a, coorBercTBeHHO. Pe3yaE 
TaTbI MpeAcTaBeHb! B Tab. 2. Hé 


TadOauna 2 yabHoe pH 7,0. ) 

wire M3 ta6m. 2 BuyHO, YTO yxKe © 

eed pine areas ts 24 uac. O6uomMacca jocTuraeT cBoen 
oO ee ee eS ead tr | CmoPP  MaKcUMyMa, [PM 9TOM npoucxoyH 
cpemmoit hi oee CHJIbHOe MOMUleauuBaHue cpeqbi 

B mocsieqyiomive yacbl HaOurofaere: 

s Lae eae Te 29,00 ae HEKOTOpoe YMeHbUIeHHe 6MOMAaCCt 


K 48 yac., NO-BHJMMOMy, CBA3aHHO! 
C UaCTHUHbIM JIH38HCOM  KYJIbTYpBI. 
Ha cpeye sToro cocrapa Ha 1 r xkserox Bac. megatherium mpuxoyutes 
20 ~ BuTaMuHa By2. Samerum, uro B paOote TapnOambyu c corp. (7), KOTOpBIE 
MpeAIOKMIA MPOMbILWJIeEHHbIM cmoco6é nowy4yeHHA BuTaMHHa Bye c MOMOLIbIC 
Bac. megatherium mu paOoramw Ha J[pyruX cpegqaxX, 4eM MBI, aBTOpbI MO: 
jyuaia okono0 15 y BuTaMuHa Ha | r kmeToK. MoxkHO JyMaTb, YTO BbIXO BUTA- 
MuHa By B KomMuecrBe 20 y Ha 1 r KueTOK, NowyYeHHI Hamu Ha cpelre ¢ 
OyIbOHOM XOTHHTepa, SABJISe€TCA HEMJIOXHM BBIXOJOM JIA TaKUX MpoOpyleH- 
TOB BHTaMHHa, Kak Bac. megatherium. 

OyHako, HeCMOTpA Ha nOlyYeHHOe OaronpHaATHoe BAuAHHe OyiboHa Xo- 
THHrepa Ha CHHTe3 BUTaMUHa By, B JabHelillel paboTe MpullNOCcb OTKasaTbes 
OT 9TOK Cpefbl B CBASH C TEM, YTO Ha Heli, M0-MePBBIX, MOMHOCTbIO OTCYTCTBO: 
BaJIO ClOpooOpasoBaHHe y M8y4aeMOli KybTYpbI B TeyeHHe 6 CYTOK, H, BO-BTO: 
PIX, CJIOMKHOCTb HM HeOMPeeJIeHHOCTh cocTaBa OyJIbOHa MellasIM BbIACHeHHK 
TOPO, KaKHe KOMMOHEHTE! OyJIbOHa OIaFONPHATHO BJIMAIOT Ha CHHTe3 MOJIEKYyJIb 
BuTaMuHa Bye. 

B jaJbHevwux onbirax np paOore Ha Mpocrsix cuNTeTHYeCKUX Cpemax } 
KayeCTBe OCHOBHOTO (oua Oblvla B3ATacCpefa Cylenytoulero cocraBa: (NH,)2HPO. 
0,4%, NazSOa 0,2%, KCl 0,08%, Mg, Ca, Mn, Fe, Zn u Co B Bune XJIOPH JO} 
50; 20, 15; 5; 5 u 10 ma/n, coorBercrBeHHo. 

B ta6n. 3 npekcraBeHbl pe3yJIbTaTbl U3yYeHUA CHHTe3a BHTaMuHa By 
kybtypoi B. megatherium wa cpege ocHoBnoro (bona c coulaMu MOWOUHOL 
AHTAPHOH WIM AOJIOUHOM KHCIOT B KavecTBe CAHHCTBEHHOFO HCTOUHUKA yrule 
powa. Kucnori, Kaxkqaa B OTJebHOCTH, BHOCHJINCh B Cpely B KonuUectBe 1% 
B Bue HaTpHeBbIX coven. 
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Ta6Oauna 3 


By, 
pH rE Ue 
Bpema, B , 
Mctounuk yraepona a Te Cdonepa Bir | Cnoppi 
7 : 
Hau. | KOH, reece Ket Be 
| 
pylOUHaH KUCNOTa (HaTpHeBaa 
COuIb ) 48 6,85 | 8,60 0,164 ais) 9345 | Her 
TapHad KucOTa (HaTpHeBaa 
OuIb ) 24 USS) |e 2u 0,078 0,66 8,46 | Her 
pIOUHAA KuNCIOTa (HaTpHeBar 
bOub) 24 1 097 |s Siedal, 0,134 1.9 14,18 | Her 


Kak BHHO 43 pe3ybTaTOB TaOm. 3, Bac. megatherium crpour cox- 
Hi KOMIVJIEKC MOJICKYyJIbl BHTaMHHa By2, McnOJb3yH B KaveCTBe eMHCT- 
tHHOFO HCTOUHMKa yrviepowa He TOJIbKO TyIOKO3Y, KaK 9TO OTMe¥aIOCh paHbie 
, HO M COJIM MOJOU“HOH, AHTApHOH uM AGMOUHOM KuCIIOT. OHaKO ecu Ha 
(HTETHYECKON Cpesle Cc PuHOKO3OH B Ka¥eCTBe EMHCTBEHHOTO MCTOUHNKa yrsepo- 
i pasBuTHe HM OOpas0BaHHe BUTaMHHAa Bye ObICTpO MpeKpalllasOcb H3-3a CHJIb- 
Dro NOAKHCJICHHA CpeAbI U He ObIIO CHOpoOOpaso0BaHHA, TO IIpH HCHOMb3OBaHHU 
)JleH OpraHHYeCKHX KUHCJIOT B KavecTBe €AHHCTBeCHHOTO MCTOUHNKa yrsieposa 
A3BNTHe HM OOpas0BaHue BUTaMHHa ObICTPO MpekpalllaeTCA u3-3a CHJIbHOTO 
WWeNaYuBaHHA Cpefbl, MPH Z2TOM Tak?Ke HeT cmopooOpasoBaHua. Kpome 
rO, KaK UM Ha Cpese C rOKO30H, Ha CpeyaX C COJIHMM OpraHH4ecKUX KHCJOT 
ia 1 r KeTOK MPMXOAUTCA 3HAYHTeENbHO MeHbIUe BUTaMHHAa By, yeM, HallpHMep, 
a cpefe c OyboHom Xoruurepa. 
| Tosbko npw ucnoub30BaHHH CHHTeTHYeCKUX Cpe C HCTOUHHKAaMN yrviepoya 


KOH KUCJIOTDI mpH pa3sBuTHH B. megatherium yyepxuBasica OnaronpHATHblit 
pOBeHb PH. Oro no3sBoOMIO, B CBOIO OYepPeb, NOMYYHTb BbICOKHe BbIXOJbI 
MOMACCHI, a BMecTe C TEM HM BUTAaMHHa Biz, MIpHY¥eM Ha KOMOMHALMAX FOKOSbI 
-COJAMH aCiaparMHOBOH Hu OCOGeHHO AHTAPHOM WH AOMOUHOH KUCJIOT ObIIN 
OIYYeHbI Takue %Ke, a MHOTAa U O6sbUIME BLIXOJbI MU MPOLYKTHBHOCTh KJIeTOK, 
lak M Ha CJIO%KHOH cpeye c OybOHOM XOTHHTepa, YTO, NO-BUMMOMy, OObSIC- 
\M€TCA CTHMYJIMPY!IOWWMM BJIMAHHeEM COvIeH STHX KHCJIOT Ha CHHTe3 BHTAa- 
Ha By. B tTa6s. 4 nmpeqcTraBJeHbl JaHHble CpaBHUTeJIbHOrO H3y4eHHA CHH- 
e3a BuTaMuHa By kyabrypoi Bac. megatherium Ha cpeye ocHOBHOrO dboHa 
2% Trmto0KO3bI NpH AoOaBeHHH TOM UH HHOM OpraHMyeCKOH KHCJIOTbI B KO- 
iayectBe 0,4—0,5% B Bue HaTpHeBOH Coun. 

V3 pe3y.IbTaTOB OMbITa BUAHO TakxKe, YTO Ha BCeX CpefaX, Ha KOTOPbIX NpH 
asBuTuu Bac. megatherium He nmpoucxogquT pe3KOrO NOAKUCJIeHHA HIM MOL- 
elauvBaHHA Cpebl, CO3aHbl yCJOBUA VIA MaccoBoro cnopooOpasoBaHHA. 
O 3acTaBJIAeT MpemmomaraTb, uTO 3HaueHuA PH, OuM3skve K HeHTPaJIbHbIM, 
OOOIe ABJIAIOTCA OMHHM H3 HeEOOXOAMMBIX YCJIOBMH WIA Hayasla cnopoobpaso- 
aHUA y usyyaemMoi KysbTypbl. Uro Kacaerca cosepxaHna BuTaMHHa By B 
mopax, To walr cnop mpuxog_utcx ropa3qo Gombe BHTaMuHa, YeM Ha | rT 
ereTaTHBHbIX KJICTOK. 

Ilpu yBewuuenun HayabHOH KOHUeHTpallun TOKO3bI Jo 4% Mu BHeECeHHH 
@ B Cpey OCHOBHOrO (dona B Bue KOMOuHaltM c 1% MoNOUHOH MIM AHTapHOH 
‘UCIOTOH B BHe HaTPHeBbIX cCOJleH He HaOMOJaOcb yBeIMYeHHA Hu OOLIero 
bIXOa BUTAMMHA, HH MpOMyKTMBHOCTH KJIeTOK, XOTA B HEKOTOPbIX CJIyyaAx 
laKallIMBaslaCb He€CKOJIbKO O6/bluad Ouomacca. Kpome Toro, Ha 3THX cpefax 
i@ MPOUCXOAUO CNOPOBaHHA KJIeTOK, XOTA BHEKOTOPbIX MOBTOPHOCTHAX BCTpe- 
aIMCb CMHUYHbIe cnopbl. PesysbTaTb! JaHbl B TaO. 5. 
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Ta6Omuna 4 


Bu, ae 
Tlo- Buo- 
Cpeya ek pH sae macca |P cOnepaes Bir| Cnopp, mH3H¢ 
ay B 100 Ma | xneroK 
1/100 mut cE. 
O.b. + rmoxo3sa 2% + HaT- 24 6,08 | 1,60 | 0,324 On 10,80] Her 
i VKevenoKvciat 0,5% 48 USES | OS OAS Lek 17,03] Cnopp, sH- 
H 7,00) 3c 
oe -- rmoKko3a 2% -++ Mowiou- 48 7,00 | 1,49 | 0,440 6,2 14,09] Her 
Had Kuca. 0,5%* (pH 6,70) TP 7,32 | 1,86 |0,258 6,2 24,03] Chops, a- 
3c 
O.m. + rmoKxosa 2% -+ mupo- 48 6,48 | 1,80 | 0,506 6,6 13,04] Her 
BuHOorp. kucm.0,5* (pH 6,80) | 144 TAO) 4,90 OF 245 6,4 26,42} Cnopsi, aH- 
3Hc 
O.d. + raoKo3a 2% + sH- 44 7,90 | 1,69 | 0,440 OR, 20,90} MaccoBoe 


TapHas Kuca.* (pH 6,97) CNOpoBa- 
Hue, J1H3 


72 8,91 | 1,92 | 0,228 8,6 37,71) Crop, sau- 


O.p. + rawoKosa 2% + a6- 48 8,08 | 1,56 | 0, 468 9,4 19,44} MaccoBoe 


mouHaa Kuca. 0,0%* (pH cnopoga- 
7,09) HHe, JM3H) 
ca Her 
G6 a OO Re iO R258 Om 33,72| Cnopn, au-! 
3HC 
O.. + raoxo3sa 2%- acma- 48 GSW ASS Oesar 139) 18,28] Cnopopanue 
paruHoBan kKucsoTa* 0,4% JIM3HCa Hey 
(pH 6,57) 2m VAS Se EEG ORKOR2Z 98 8,8 29,53 | Crops, JM 
3uc 


* Harpvepan coup. 
Ta6aunma 5 


Tlorpe6a. | Buo- Bia ¥ 
Bpema, caxap Macca RAGES 

Cpena — pH comepx. Bir Cropp 

: 7/100 ma eae KJIeTOK 
O. d. + raoKosa 4% +mo-| 48 | 6,14 2,30 0,574 4,6 8,01 Her 
mouHad kucaT. 1%*(pH 6,45)} 96 7,66 3,40 0,692 Teal 10,26 Her 
O. db. + raoKxo3sa 4% -+ auH- 48 6,78 PA (oul 0,580 Cia 8,10 Her 
TapHas Kuca. 1%* (pH7,00)| 96 | 8,68 3,41 0,520 gil 17,50 | Hex 


* Harpnepan comb. 


3 mpopefenuol paOoTbl MOXKHO CflelaTb CJeLYyIOUNe BbIBOLBI. 

HopMaJibHEI WuKI pasBuTua Bac. megatherium, 3aKaHuuBarloulniica o6pa- 
30BaHHeM CMOp, HMeeT MeCTO Ip 3HayeHHH PH, OnM3KuX K HeliTpabHbIM. 

Maccopoe cnopooOpas0BaHve, pH KOTOpOM BuTaMuH B,2 nouTH LeAMKOM 
cocpeoToueH B Cnopax, HaOslofaeTcH pM KyJIbType Ha CHHTeTHYeCKUX Cpemax 
C a30TOM B (opMe aMMuaKa MH pH KOMOMHALMAX Cosel OpraHMueCKHX KHCJOT 
c rmoKoson. HanOonee OaronpuaAtTHa KoMOnHalHA rOKOsbI (2%) c saHTapHOr 
WIM AOMOUHOH KucTOTOH (0,9%) B BHye couelt. 

B 3akmouenve BbIpaxkalo rryOoky1o0 6jarofapHocTb akag. B. H. I[anour- 
HUKOBY — Hay4wHOMY PYyKOBOJNTeIO WaHHO padorHi. 


MockopcKHit rocyapcTBeHHBIi yHMBepcuTer Tloerynuao 
uM. M. B. Jlomonocosa 18 IV 1959 


HWMTMPOBAHHASA JIMTEPATYPA 


1B. A. ¥maxosa, JAH, 122, N3, 520(1958). 2 J. A. Garibaldi. K. liich; 
et al., Ind. and Eng. Chem., 48, 4, 838 (1983), pena 
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oxrsage Akagemun nayx CCCP 
1959. Tom 127, Ne 4 


BHOXHMH fl 


Axayemuk AH BCCP T. H. FOQHEB u P. M. POT®APB 
K TEOPHM OBPASOBAHHSA MOP®HPHHOFEHOB B PACTEHHM 


Mgeax Henuxoro (!) 06 o6uiHoctu npoucxoxyeHuA remMa MU xOpoduusa cTa- 
{dla B HacTOsee BpeMaA OOmlenpH3HaHHOH. He octaeTca COMHEHHH, YTO HauaJb+ 
‘HBIe CTayuH OMOcHHTesa XOpoPuANa H TeMa TOXCCTBCHHDI BIVIOTh LO OOpa- 
|| 30BaHvA NpoTonopdupuna. Bea nocmeqoBaTesbHad Web peakUWH MpocsexkeHa 
| MeTOJOM MC€YeHBIX ATOMOB, H JIA OOJIbINHHCTBa STHX MPOMeXYTOUHBIX CTaqHH 
| Ce€H HM Me€XaHH3M Mepexofa OT OHOTO coeqMHeHHA K Apyromy. IlocneyoBa- 
| T€JIbHOCTh peakWHH pucyerca cseyrouleH CxemoH: 

TtoKo3a WM -Apyrve MCTOUHHKH—>akTHBHBIM alleraT—-cyKunHHa CoA + 
-+ IIMKOKOJI —> JICEBYJIMHOBad KUCIOTa—> nNopPoOuHHOreH — yponop@upHyH — 
npotonopdupun — Mg-nporonopdupun — Mg-Bunnadeonopdupun A; — nporo- 
XOP Opus I— xOpopusAA A-—xuopopunn A. 

OTa ACHOCTb M€XaHH3Ma, OJHaKO, OTCYTCTBYeT B BOTIpOce Nepexoga Nopdo- 
OusMHOreHa B NOPPUpHHHI, TOUHee B TOpdupuHOrenb! Tuna III, nexamue B 
| OcHOBe BaxkHeHWMX NOPPUpUHHOB xXJOpopusa HW TeMa HW CaMUX STHX COeMMHE- 
_=#HHH. 
|| CorjiacHO BC€M HMEIOIILMMCA JaHHbIM, NepBbIM M3 NOP@MPHHOFeHOB B Ppe- 
| 3yabTaTe coyeTaHuA ueTHIpexX MMppomoB OOpasyetca yponopdupunoren. Ha 
oOpasoBaHHe B OuOCHHTese xOpOdusa NOpdupHHOreHoB co cTpoenuem (A)— 
kak IpelecTBeHHUKOB NopdhupHHoB — us TOMOOrOB Nuppoma HaMH OpiWIO 


| ykKa3auHo ene 30 meT Ha3aq. 
Rg Ro RR 
€ 
| HC CH, (A) 
| Hy 
Rs R, Re Rs 


] 
| 
_ Ecuu 6b1 yponopdupunore Opi nocrpoen no tTuny I, rye 3aMecTHTeIH Nop- 
_upunorena pacnosoxenn B f-nomoxKeHHM nocnenoBatenbHO: A—IT; A—I]; 
A—I; A—I; (A — xap6oxcumetua, I] — kap6oxcustum), TO MexaHH3M OOpa- 
30BaHHA TaKOrO COeHHeEHHA Ob Obl NpesebHO sceH. B MOseKysIe %e ypo- 
nopdupuHorena III 4-e nuppombHoe sZpo noBepHyTo Ha 180°, u nOHATb Me- 
XAHH3M OOpa30BaHuA TaKOM MOJIEKYJIbI H3 NOpPoOusMHOTeHa OYCHb TPYAHO. 
Bpvl0 MpeLOKeHO HECKObKO JOBOJbHO CJIOXHEIX H NOKa MasO OCOOCHO- 
BaHHbIX MOUTH YMO3PHTEIbHEIX THMOTES, CO3OP KOTOPHIX Jaw B Tpyyzax Ilemu- 
ya (2) u gp., Ppanuxa (*), Monorpacbuu PaOunosuya (*) u B Hallux padotax 
(®). Han6onee BeposTHbIMH U3 9THX THNOTeS HM MPHONM3HTeNbHO PaBHOLeH- 
HBIMH MpeqctaBiamuch runoresa TpanuKxa u runotesa UlemuHa, BbIABHHyTax 
ojHoppemenHo T. H. Toquespm u A. A. Ulapikom. panuk mpediaraeT HauaJb- 
Hoe OOpasoBanne AMMMppHIMeTaHa M3 NopdoOusMHOrena, HMelOWLeTO B G-TO- 
JIOXKeHHH MeTHJaMHHHYIO Tpynny, KOTOpad JesaMHHNpyeTcA M OKUCIAeTCH 
3aTeM JO alblerugHol. C sTol MomeKyNOH MO ee aulbferuyqHOK rpynne pearn- 
pyioT 2 HOBLIX MOseKYJIbI NOpPOOMMMHOTeHAa Tak, YTO MOMyUaeTCH PasBeTBJICH- 
Had Wenb u3 4 nMuppomoB. Ora WeMb, Pacnafanch, WaeT 2 AuNMppHuiMeTana, U3 
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KOTOPbIX OJMH B B-N0/I0%KeHHM COMePp2XKUT SaMeCTHTEIM B MOCMeOBATe/bHOCTH 
A—II, A—II, a apyrof —s mocneqopatrerpHocrau A—II, II—A. Koujeuca- 
Waa 9THX 2 CoeqMHeHMMi C OTULEMIeHHeM aMMMaKa H MIPHBOAMT kK yponopdupH- 
Horeny III. 

Tunotesa Ulemuna u Halla mpeqnouaraeT HavaibHOe Je3aMHHMpoBaHHe U 
OKHCeHHe MoppoOuMHOreHa AO a-NMppO/bHOrO albseruga. BsanmMogeiicTBuem 
ero c 2 HOBbIMM MOJeKysaMu MoppoGuHHOreHa OOpasyeTcA TPHNUppuMeTaH, 
pacijenJieHHeM KOTOPOrO MosyuaeTcAd, CMOTPpA MO MecTy pacmayqa MOJeKYJIbI, 
JMMMppHJIMeTaHbI yKa3aHHbIX BBbIWe THMOB, a HX KOHJeHCallMeH — ypomop- 
cbupuuoren III. 

B cBxa3H C HOBbIMH JaHHbIMH O Mpupose cbepMeHTOB, y4aCTBYIOWLMX B OOpa- 
30BaHHH 9THX JieiHKO-COeqMHeHHM, MOMKHO Mpoule, HAM KaxKeTCA, MpeACTaBUTb 
MeXaHu3M OOpa3s0BaHHA MOppPupHHOreHos. 


Boropag (°) noKa3al HeqaBHO, 4TO B OOpas0BaHHH yponopdupuHorena © 


III, mexaujero B OCHOBe MOJIeKYyJI reMa HU XJIOpOHa, PiaBHy!O POJIb HIrparoT 
mpa cbepMexHTa: nopdoOusMHOreH-eaMHHa3a, OUYHMUeHHBI mpenapaT KOTOpON 
cBa3bIBaeT 4 MOJeKysIbI TOppoGutuUHOreHa B MOJIeKyJy ypomnopdupuHorena 
I, M yponoppupnHoreH-H30Mepa3a, B OUMLICEHHOM COCTOAHMM OOpa3yr1ollaA 
cleqbr yponopdupuuorena III, a mpH OfHOBpeMeHHOM MIpHCyTcTBUN C TOpdo- 
OVUJIMHOreH-eaMuHa30l — ero 3HaYMTeIbHbIeC KONMYeCTBa. ECM BTOpoH dep- 


MeHT JOOaBUTb MOCIe OKOHYAHHA JleHCTBUA NepBoro (nopdoOusHHOreH-eaMu- | 


Ha3bl), TO OOpa3yeTca TOJbKO yponopdupuHoren I, HHbIMM CJLOBaMu MopdupH- 
HOreH-H30Mepa3a elicTByeT He HacaM yponopdupHHoren I, oOpa3yroululica 
mOq jeHcTBueM JeaMHHa3bl, a Ha ero MpeAWiecTBeHHHKa. 

Ham kKaKeTca, 4TO STH JaHHble HW paHee MOJYYeHHbIe MOMKHO HCTOJIKOBaTb 
TakoH paOouei TunoTesoH: NOpdupHHoreH-H30Mepa3a MpeAcTaBsiaeT coOoH, 
MOXKHO JyMaTb, OOpaTHMO eHCTBYIOMLyIO Cneluduyeckylo aMuHa3y. Oua Jeli- 


ee a ee! ee 


CTBYeT Ha HeMOCpeACTBEHHbIM MpequiecTBeHHHK yponopdupnua | — qumerna- | 
aMHHO-TeTpanuppaH TaKHM OOpa30M, TO BOJOpOA MpucoeqMHAeTCH K Kpali- ’ 


HeMy IMpposy, He MMeIONeMy MeTHJaMMHHOH rpynnp, a NH,— k meTusaeHy 
coceqHero nupposa. B sTom calyuae OOpa3yerca onconuppo (3-Kap6oKcuMe- 
THJI-4-KapOOKCHSTHINUppO) HW MOJIeKyJIa TPMNMppaHa, cosepxallaa Be 
MeCTHJIAMMHHBIX TPYyMMbI B A-NONO*KeHHH. MoxkHO npeANONOKUTL, YTO ONCOMUp- 
pO, MOryljHH pearHpOBaTb CBOHMH BOJOPOAHbIMH aTOMaMH, B H3BeCTHBIX 
yYCJIOBHAX MOBOPauMBaeTCA HM BCTYNaeT B PeaKILHIo e3aMHHUPOBaHHA C MOVIe- 
KyJIOH TPpHNuppaHa, KaK MOKa3aHO Ha cxeme (b). 


Ast ACen Au A 
i] 
nail H HN AO HN ct aan AI, 
2 > NH 
quer An Tl Ax. ff AL 
A} me be 
H,NCH, NH NH NH NH 
ie - CH, H,C CH, (5) 
NH NH NH NH 
! NH, 
H CH H a; HN] C 
: 2 
TI iti Tiara Aw ll ThA 
CHEN, i ee 
———_ —___— A=CH,COOH 


M=CH,CH,COOH 


Bo3MoxKeH H Apyrod BapwaHT: ResaMMHMpOBaHHe UJeT NO MUppouy TeTpanup- 
paHa, COfepxKallleMy MeTHaMMHHy!0 rpynny, Tak 4TO K Hemy MmpucoexquHaeTca 
elle O(Ha MeTHaMHHHaA rpymna. B 9sTom cuyyae OOpasoBaca 6p 2,5-uMe- 
THJIaMHHOMMp povI-3-KapOoKcuMeTH-4-KapOOKCHSTHAMUppon, pearupyrounit 
Aanee C TPHMMPpaHOM, HMeIOWIHM y KPaHHUX MHPpONOB CBOGOTHHIe G-010- 
2KeHHA. 
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_ Ham mpegcraBsetcs, uTO eCIM yKa3aHHbIe COOOpaxkeHHA UMEIOT NOL co- 
Oo OCHOBaHHe, TO OJHHM H3 CNOCOGOB HX MPOBepKH ABUIOCb Obl BBEAeCHHE B 
TKaHb, (@OPMUPyrIolllylo XJOpopus, coemMHeHHU THMa ONconmupposma. Taxkoro 
pola 9KCNepHMeHT, HalpaBJIeHHbIH, BIpPOYeM, C LebIO MPOBepKH THMOTeSbI 
Iemuna, On nponsBexeH Boropagom. Baogxa onconuppou B cucTemy nopdo- 
OusIMHOreH -- NOpoOusHHOreH-feaMuHasa H nopdoOumMHoreH-Hs0Mmepaz3a, 
Boropay Hamer, uroO BBeseHHe onconuppoma (3-KapO6oKcrnMerus-4-Kap6oKcn- 
STHINUppOa) COBepweHHO He CKa3al0Ccb Ha TeveHHU peakUMH OOpasoBaHnii 
| yponopdupuuorena, uTO HaM KaXKe€TCA BMOJHE MOHATHbIM B CHJIY TOTO, 4TO 
3TOT ONCOMMppoul, NO HalwieH cxeMe, HeNpepbIBHO OOpasyeTca, OTINeMIAACh 
| OT TeTpanuppaHa MH ceHuac xe BXOJUT B MOJIEKYJY JHMeTHaMMHOTpHnuppana, 
o6pa3sya yponopdupnuoren III. 

Vino pesyibTaT JlomKeH, HaM Jly- 
MaeTCH, MOJYYHTECH, eCIH B3ATb HHOro © BNAHMe BHeceHHA Nuppona Ha OOpaso- 

BaHHe xopopusiua B 2JTHOJIMPOBaHHbIXx 

pola wuuppol c AByMA CBOOORHBIMH IMCTbAX JyKa Ha cpeTy 
Q@-nosioxwkeHuamu. B 9sToM culyyae WHKJI 


Ta6auna 4 


OyeT saMbIKaTBCA C OOpasoBaHMeM uyx- —-&_ [OSBemuoe co- dudaa ur ae rae: 
foro oOpraHv3smMy nopdupwuorena, 4TO = | nuppona u RES 
| MOXKET IIPHBECTH IPH BBICOKHX KOHWeHTpa- 2 | “uacna | omut | xontpomp 
| WHAX K rHOeIH, anpu Oomee HH3KHX— 
-K  TOPMOXKeHHIO peak, MOCKOJIbKy 4 tein — 0,050 
Hapsajly C KOHKYPeCHTHbIM TeYeHHEM peak- A j - = nee 

. a ? 
WM Takoro THNa B 3TOM cayyae MOxKeT p 1:10 10,043! 0°097 
MpOT€KaTb WH HOPMaJIbHaAH PeaKIHA, YKa- 5 1-20 0,092 0,136 


3aHHaA B Halllew CxXeme. 

f IlosToMy MbI pelluHH B KayecTBe TaKOrO 4yKAOTO MMpPposa Cc ABYMA CBO- 

| OOLHEIMH G-MOJOKeCHHAMH B3ATb MpOCTeHWHH NMppOw, BBOAA ero B pacTBope 

paduHNpoBaHHOrO NMOCOMHeYHOrTO MaCwIa B Pa3HbIX KOHICHTPalluAX B MO- 

JOCTb STHOJMPOBAaHHbIX JIMCTbEB JIYKa, KOTOPbIe MOMEelaIHcb B MpoOupKH 
C BOJOH H 3aTeCM BBICTABJIAJIMCh Ha 


Tao6auna2 paccesnupili cBer. 
CnekTpasbuHble cpolictaa HCl-sxctpakta 3ese- PesyJIbTaTbI OMbITOB MpPHBeeHbI 
HeMOulHx JIMCTbeB JIyKa NOCJe BHECCHHA NHPpoJia B Tad. Le H3 KOTOPOH BHJHO, qTO 
HCl-exerpaxtr+~«-BBICOKNE KOHWeHTpalMH mMMppovia 
O6bemHoe co- COBepIIeHHO NOAaBIAIOT XMOpOuu- 
© OTHOIUeHHe OUbIT KOHTPOJIb e 
Pea panna n oo6pas0BaHue. 
5 | Monconmueyn. | waxc.,|p «| Make.,| ¢ Haunyaa c passpegenua 1:10 
' MacJia Mu MakKc Mu MakKc e 
Z (1 uactb muppoua, 10 “acre Macma), 


XOPOMuOOOpas0BaHve BO30OHOB- 


4 Brag 485 0,130 }408—10 | 0,462 wsmsaeTCH, XOTH HU CO 83HAUHTEJIbHO 
2 1:2 480 |0,152/470 | 0,064 MeHbuel cKOpOcTbIO, BO3MO2xKHO — 
rete pe nee ai +t; HW3-34 KOHKYPeHTHOrO BHepeHHaA 
A 1:20 477—8| 0,129 |460 0,078 UMppoma BMecto 3-KapOoKcuMeTH.I- 
4-KapOOKCH9THJINUppoua. Tlocse 

lo W3BJICUCHHA MHPMeCHTOB H3 OMBbITHBIX 


* F — norameuue B Makcumyme, Ig—. 5 
y ° I paCTe€HHH OCTaATOK H3BJIeKaJICH CMe- 


CbIO 3THJIalleTaTa HW YKCYCHOH KuC- 
JOTbI. OTHMAWeTATHBIH CJICH OTJeIAJICA TO6aBeHHeM BOI UH M3BeKaJCHA 
2,5 N HCl. Comsnoxncspie pacTBopbr CneKkTpomoTomMerpupoBaINCb Ha CHeKTpoO- 
cotometpe C@-4. Pe3ypraTp npvBeyeupl. B Tabs. 2. 

Uemy culeqyeT NpMnucaTb MaKCHMyM IpH 280—485 mp, nowyyaeMbIH BO BCex 
clyyaax, MOKa CKa3aTb TpyZHO. OH HeCKOJIbKO HaNOMHHAaeT ONHCbIBAeMBIC 
BoropaqoM MpOMexKyTOUHbIe MPOLYKTbI MPH OKHCIeHHH NMOpPMpHHOreHOB B 
nopdupHuel. 

Takum o6pa30M, Kak paOouan rumoTesa MOKeT ObITh NPHHATA CIeLyroulaAa 
cxeMa (OpMMpOBaHHA xJlopopusta: 

Mouospi ¥ Apyrue UcTouHHKH—>aleTum CoA*-scyKunHua CoA—amnHo- 

* B wHksle TpHKapOOHOBBIX KMCJOT. 
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JI€BYJIMHOBadt KUCOTa —nNoppo6uJIMHOreH —>aMHHOMeTHJITeTpanuppak—ormen- 
JieHHe ONCOMMppoula WH BHEpeHHe ero AHMeTHJAMH HOTpHNUppaH — yporopiupu- 
HoreH III mnporonopdupunorex —> Mg-mporonopdupuuHoren Mg-sunusdeonopdu- 
PHH a,—XJIOpOpuIAHy a—xJOpopH a. 


VWuctutyt Ononorun Ilocrynusto 
Axayemun Hayk BCCP 19 V 1959 


WHMTHPOBAHHASA JIMTEPATYPA 


1M. B. Henoukuit, Apx. 6Onon. nayx, 5, 2—3, 304 (1897), 2? D. Shemin, 
C.S. Russel, T. Abramsky, J. Biol. Chem., 2£5, 613 (1995). *\S) Gramicim 
Ann. Rev. Plant Phys., 2, 115 (1951). *E. Pa6uuosBu4, Porocuntes, 2, u. 2, 
WI, 1959. ®& T.H. Pogues, A.A. Utasxk, Joxn. wa Mexgzyuapogu. Kondep. no 
MMPHOMY HCIOb30BaHHIO ATOMHOM SHepruH B )KeHeBpe, 1955. ® L. Bogorad, J. Biol. 
Chem., 2383, 2, 501, 510, 516 (1958). 
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Hoxaane Akagemuu nayx CCCP 
1959. Tom 127, Ni 4 


BHOXHMHA 


9. T. FOPOKKAHCKAS 


3MEHEHUA YPJIEBOAHOrO OBMEHA OMYXOJIEM B 3ABHACHMOCTH 
iOT MX YCTOUUMBOCTH K NPOTHBOONYXOJIEBbIM MPENMAPATAM 


(ITpedcmaeneno axademuxom H. H. Cemenosom 16 IV 1959) | 


HsBecTHO, 4TO MpOMecchl MIMKOIH3a HM AbIXaHHaA OOeCMeUnBaloT HeOGxo- 
MBI YCIOBUA [WIA OCYINECTBICHHA B ONYXONeBOH KeTKe MHTCHCHBHbIX CHH- 
WCTHUCCKUX IIPOWeCCOB, OCTABJIAA He TOJIbKO 9HEPrHio, HO HM TwiacTMuecKHit 
hMarepvan (*). B cBa3H c 9THM BEIACHeHHeE BOMpOca O 3aBHCHMOCTH MexKy mpo- 
“MBOONY-XOJICBLIM JeHCTBHeM TIpeliapaTOB H HX BJIMAHHEM Ha YIJIeBOHbI OOMeH 
iipuoOperaer OcoOblH HHTepec. PaAOM aBTOPOB ObIIO NOKA3aHO, YTO XJOPITHAI- 
IMHMHBI, BbISbIBAIOUHe TOPMOXKeHHe poOcTa, a B HEKOTOPbIX CAy4aAXx UH pacca- 
‘BIBAHHE OMyXOJIeH, yrHeTaloT MpPOLecch! PIMKOMH3a HU WbixaHusa (*,’). Uspecrua, 
)>HaKO, CMOCOOHOCTh OMYXOJIeBLIX KJICTOK MpuOOpeTaTb YCTOMYMBOCTb K XH- 
MHOTepanleBTH¥eCKHM areHTaM (°). B sTOH CBA3H HaM Ka3aJIOCb HHTepeCHbIM 
(IPOCJIEAHTb H3MeHeHHe YIrvieBOLHOrO OOMeHa ONyxOJIeH, YCTOHMUYMBbIX K XJOp- 
STHJIAMHHaM, IPH JICUeCHHH KPbIC MpenapaTaMH u3 39TOM rpynmb BellecTsB. 
PaOota mpoBoquacb Ha Kpbicax Cc CapkOMOH-45, 9kKcHepHMeHTaJIbHOH 
HoMly XOJIbIO, YYBCTBHTEIbHOH K JeHCTBUIO XJIOP9ITHAMMHOB, HM Ha Kpbicax C 
4BapWaHTaMH CapKOMbI-40, YyCTOMUYMBbIMH K XJIOpSTHMaMvHaM. B kKauyectTBe se- 
tyeOHBIX areHTOB IPHMeHAJIMCh CapKOMH3HH M Woman (*) —mpenaparTol 43 rpymnbi 
ixuopaTHaMuHoB. HccneqoBanue aspoOHOrO TIMKONM3a UM [bIXaHHA MPOBOLH- 
\10Ccb B annapate Bap6Oypra. Cpe3br omyxouleBbIX TKaHeH MHKYOMPOBaJIHCb 
1 uac npu 37,9° B docdatHom Oydepe Kpe6c-Puurepa (mpuv ompexeseHuu [bixa- 
JHA) HM B OXKapOoHaTHOM Oydepe Kpedc-Puurepa c OOaBJIeHHOH TvIOKO3OH JO 
‘KouHleHtpauuu 200 mr-% (mpH ompesejenuu raiuKousa). J[bixXaHue u3Meps- 
|M0Cb NO MOrsOMLeHHIo KHCOpOya, TuIHKOIM3 — 0 HaKOMMJICHHIO MOJOUHON 
‘kucuorp (°). PesybTaTb OcHOCHIMCb K | mr asoTa cBexKeli TKaHM. Asor ompe- 
HeAaJica MUKpOMeToyom KpesbaJs. 

Capkosu3uH (5 mr/kr) w gona (0,75 Mr/Kr) BBOAMJIMCb ONyXOJIEBBIM KPBI- 
cam 4 pa3a c mpoMexyTkKaMH Mexky BBexeHHAMH B 72 yaca (*,°). Kppicbr yOu- 
Bauch uepes 24, 48 u 72 vaca nocue l-ro BBeseHHA penapata H yepes 24 vaca 
nocue Kaxkoro 43 3 MoceLyIOWMX BBeeHHH. 

UccueqopaHia, MpOBeseHHbIe Ha OMYyXOJICBLIX TKAHAX KDPbIC, HeJICUCHHBIX 
npenapataMv, BbIABWJIH HeKOTOpBIe OCOOeHHOCTH yrwleBOAHOrO OOMeHAa, BOS- 
HMKIUHe B CBA3H C MpMOOpeTeHHOH yCTOMUYMBOCTLIO K XJIOPSTHaMHHaM. Tak, 
ObuIO OOHaAPyxKeHO, 4TO OOBMHad CapKoMa-45 OO/laqaeT MeCHbIUMM TJIMKOJIH30M 
(330 pr momouHol KuCOTHI Ha 1 Mr a30Ta TKaHH) M OobIMM AEIXaHHeM (30 MM®* 
O, ua 1 mr a30Ta TKaHH) MO CpaBHeHHIo C ee YCTOHYMBLIMM BapvaHTamu (AA 
ycroituusoro K capkomusuHy 379 pr MomouHOH KHcnOTH HW 16,4 MM® O3, qx 
yceToitunporo K gonany 400 pr MomouHO KucOTH HM 24,0 mm* O,). UaBecrHo, 
YTO TeMI pocta OObIYHOM capKOMbI-45 HeCKOJIbKO HHTCHCHBHEe, YeM ee YCTOH- 
UMBBIX BapHaHTOB. Bo3MoxKHO, YTO 3TO ABJICHHe 3aBHCHT HMeHHO oT Oosee 
MHTCHCHBHOFO JbIXaHHA CapKOMbI-45, Tak KaK BOBJIeYeHHe TIIOKO3bI B Mac- 
THYeCKHH OOMeH PaKOBOM KJIETKH MPOHCXOAUT JIMMIb IPH aKTHBHOM yuacTHH 
JIXaHUA, He HCKNOUad MHTeHCHBHOTO TuuKONH3a (’). 

Kak culenyer “3 puc. 1, meueHve KaK CapKOJM3HHOM, Tak M JONAaHOM yrHe- 
Talo aaspoOHbiii PIMKOJIM3 BCeX HCCIeJOBaHHbIX CapkKoM. CremeHb yrHeTeHHa 


oad 


{ 


Obiwla, ONHaKO, pa3AH4YHOH HM COOTBETCTBOBaJIa TepameBTHYCCKOMY eHcTBH| 
mpenapaToB Ha OMyxOueBble TKAHH. Tak, HaHOoulee CHJIbHOe TOPMOKEHHE a} 
poOuoro rauKkomu3a HaOOAaOcb B capKome-45, NOJIHOCTbIO H3JeUMBaIOULeHC} 
mpenapatamu. OrcyTcTBve paccacbiBaHHA yCTOMYMBOTO BapHaHTa CaPKOMBI-4) 
COMPOBOXKalOCb COXPaHeHHeM S3HAYNTENbHOH AKTMBHOCTH [VJIMKONMSA. ZA 
aH, MeHee aKTHBHBIi MpenapaT, 4eM CapKOJM3HH (*), BHISbIBAJI MCHBIIMe Ui} 
MCHeCHUA B TuiuKONN3e. OHakO 3aBHCHMOCTb MexKy H3MeCHCHHAMH B UYBCTBI} 


TEJIbHOM M YCTOMYMBOM BapHaHTaX Takxe Opila coxpaHena. 


tb b 
100 Konmpone _ 


60 
60 
40 


20 c 
MS laced 
9 Vi eesten y Ll 1 i —~o : 
Heaegiseny ieee oP ie OT EAB TZEGS WB 240 vac. 
Puc. 1. Buananne XsopsTHaMHHOB Ha Puc. 2. Bauanve xnop2THIaMHHOB Ha IbIxa 
adpoOublii MIMKONM3 capKombl (C-45) u ee HHe CapKoMEI-45 HM ee YCTOHUHBEIX BapHaHTO 
yCTOHUMBLIX K Jonany (YO) u CapkomHusHHy OG6o3HaueHHA Te %Ke, uTO Ha puc. | 


(Yc) BapHaHToB. O — BBefeH Joan, c — 

BBeeH CapKoH3HH. Kamada TouKa ABJIAeT- | 

CA CpeHel H3 pesybTAaTOB 4 OMbITOB, O.1H3- | 
KO COBMalalolmjux Mey coool 


Jiprxanve OObldHOH CapKOMbI-45 MpH JICYeHHH CapKOJIM3HHOM TakxKe yrHe 
Taslocb (pc. 2). JleveHue Ke KaK CaPKOJIM3HHOM, TaK HW JOMaHOM KPBIC C Cap: 
KOMaMH, YCTOHUHBbIMH K XJIOPSTHJIAMHHAaM, BbI3bIBaJIO B MepBple HH MOcJ 
HavaJia JICUeHHA 3aMeTHYIO CTHMYJAWMIO WbIXaHHA onyxomeh. YrHeTeHve br 
XaHHA HaOJiofaloch B NepHOX TOPMOxeHHA pocTa omyxouelH. 

TakuM OOpa3soM, MpOTHBOoNyxouleBoe eHCTBHe IpenapaToB, NO-BULHMOMY 
CBA3aHO C MX JeHCTBHEM Ha YIvIeBOJHbIN OOMeH. YIvIeBOLHbIM OOMeH Tepanes: 
THYCCKH YCTOHYMBLIX BapHaHTOB YIrHeTaJICA CaPKOJIH3HHOM HW JOMaHOM B 3Ha 
YHMTeJIbHO MeHbIIeH CTeMeHH, 4YeM UYYBCTBUTEIbHbIX CapKOM. CyileCTBeHHO! 
PaSHHUbI B JeEHCTBHH CapKOJIM3HHa HW omaha Ha yrvieBOXHbIH OOMeH He HaGJITO: 
Manocb. I]o-BHyMMOMy, UX eHCTBHe XapakTepHO JIA BCeX MmpeycTaBuTeel 
rpynnbl XJIOPSTHAMUHOB. 


VucTuTyT 9KCIepMMeHTaIbHOH MM KIMHHYeCKOH OHKOJOrHu Tlocrynus0: 
AkajleMHM MeJMUMHCKHX HayK CCCP 11 IV 1959 


UMTHPOBARHAS JIMTEPATYPA 


1H. B. Enpbuunua, JAH, 104, 3, 436 (1955). 27. JI. 9K 9auosB, Bonp. onxkon. 
3, 6, 678 (1957). 3 JI. &. JlIapuouos # Op., Brom. axcnep. 6von. u meg., 39, 1, 48 (1955) 
4J1.®. JIapwouos,l. H. Ilaatouosa, Bonp. onkon., 1, 5, 36 (1955). 5 BY 
Tpywmeikuna, Bonp. onxon., 2, 2, 222 (1956). °° JI. ® Ulapauxosa, Bonp 
OHKON., 1, 6, 74-(1955). \ ALC ap w to; Tumori ,'37, 3,.325:(1951)a) § Pi Cases 
Tes Tiere 6, 370 (1950). ® B. Mendel, G. Goldsheider, Biochem. Zs., 164 
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Hoxnayn Akagemunu nayr CCCP 
1959. Tom 127, N 4 


BHOXHMH A 


A. A. KPACHOBCKHH uw E. B. MAKIUMHA 


POTOXHUMUYECKHE HW CNHEKTPAJIDHbIE CBOACTBA 
BAKTEPHOBUPHAMHA SEJIEHbDIX CEPHbIX BAKTEPHK 


(ITpedcmaeneno axademuxom A. H. Tepenunem 14 VI 1959) 


B 1952 r. B Hallieli aa6opaTopuu Obl NOKa3aHO, UTO CHeKTpPaJIbubIe U (poTO- 
KAMMUeCKHe CBOHCTBa OakTepHoOxsopoudiia B KeTKaX MypmypHbIxX OaKrepuii: 
‘XOJHbI CO CBOHCTBAMH arperHpOBaHHbIxX PopM GCakTepHoxopodusia BTBEpAbIX 
[WIeHKaX WM BOHBIX KOJIJIOM{HbIX pacTBOpax STOrO MMrMeHTa. XapakTepHble MIA 
DaKTepHOXJOPOPHNIa B MRMBHIX KJleTKaX OakTepult MaKCHMyMbI MOPJOWleHuA® 
iipu 850—880 u 800 mu HaOmofaloTcA B TBeEpAbIX MJICHKaX HM KOJWIOMMHbIX pa- 
ETBOpaX MMIMeHTa HM, MO-BAAMMOMY, MpHHalieKaT pa3HbIM THNaM ynakOBKH’ 
MOJICKYJI IMTMCHTa B arperMpOBaHHbIX cTpyKTypax (?,”). 

B 1954 r. JKexo6c, Patrep u Xousr (3) noKa3asM, B COrmacHu Cc HaluuMu pe- 
3YJIbTaTaMH, YTO KPHCTaJIMYeCKNe YacTHUbl GOakTepHoxsopopusa oGOmalaror 
MaKCHMYMOM HorvioujeHHuA mpH 860 mu, a B 1956 r. Komen (*) Bocmpon3Bes onH- 
CaHHble B HallMxX paOoTax CNeKTPbI NOFIOWEHHA B KOJWJIOWIHbIX pacTBopax Oak- 
iTepHoxsopoduaa. 

Seulenble CepHble OakTepHU B OTJIMUHe OT NYPMYPHbIX COJepxKaT BMeCcTO Oak-- 
ITEPHOXNOPODUNNa SeJIeHbIM MHIMeHT OakTepHOBHPHAHH (MIM XxXNOpoOHymM — 
\xuopoduu). CuwaBybli MaKCHMyM MOriOWleHHA ZTOTO MHTMeHTa. B XMBbHIX KJICT- 
4Kax OakTepuii, Kak mokasamM Kati u Baccuuk (°), Jlapcen (°) u Apyrue, exkuT 
impu 730—750 mp, Tora KaK MHIMeHT B alleTOHOBOM pacTBOpe HMeeT MAKCHMYM. 
|MOrIOWeHHA OK. 665 Mu, OM3KHH K XOpoduny a. MoxHO Obl0 OKUTaTb, YTO- 
CTOJIb JlasieKHH CBUT MaKCHMyMa OakTepHoBupHsuHa B UHdppakpacHyto OO- 
|acTb CMe€KTpa, TaK %Ke Kak HW B Cilyyae OakTepnoxsopopuia, OObACHHeETCH. 
jarperallueH MOJIeKyJI MHTMeHTa B YNOPAOUeHHBIX CTPyKTypax. 

| B jaHHoli pa6ote MbI HCCeOBaIM CMeKTpaJIbHbIe U POTOXHMMYeCKHe CBOH-- 
CTBa OakTePHOBUPHANHAa B KJICTKaX KMBbIX OakTepHi,. TBEPAbIX MJIeHKaX, KOJI- 
| JOMJHbIX WM WCTHHHBIX pacTBopax. 

j@ CoexkTpbh noraomenHua cycneusuun Gaktepuu. Hamm: 
“W3MepeHHA B BOMHIX cpezax (puc. 1) cormacytoTca c omucaHHbImu pauee (°, °). 
Ecau cpema cogepxxut 50% ruulepuva, TO B cormacHu c JaHHpimu Wlanownu- 
Kosa, KougzpatTbepoli u Megoposa (’), HapaAy C MOMMHUPYyIOWIMM MaKCHMYyMOM: 
mpu 730 mp HaOmoxaica MO6OUHEIN MaKCHMyM pH 670 My, no-BuMMOMY, COOT- 
BeETCTBYIOIHH «MOHOMepHOl» cbopMe murMeHTa. OueBnyHo, JelcTBue rinlepuHa 
B JaHHOM Culyuae He OrpaHH4MBaeTCH YMeHbIUIeHHeM CBeTOpacceAHUA HM BBIABJIE- 
HueM Oowlee OTUCTIMBOM CTpyKTypbI cneKTpa. MoxkuHo npeynowaratb, 4TO rinle- 
PMH He OKa3sblBaeT Je3arperupyloulero TeHCTBUA Ha BOJHbIE KOJIONHbIE pa- 
CTBOpbI OakTepHOBUpUAuHAa HU OakTepHOXxOpodua HW Ha CyCieH3HH Mypily pHbIX 
OakTepui. 

CnekTpbh NOTAOMeCHHA UCTHHHHX, KOAMOURHEX 
pacTBOpOB H TBEPAUX (KPHCTAaAMHYeECKUX) NACHOK 
nurmMeuta. Mobi BeieiusM 4uCTbI HHTMeHT U3 KyJIbTypbl GaKTepuk Chlo- 
robium lamicula, dumbTpya OakTepuaJibHYy!O B3BeECb Yepes TaJIbK, 9KCTParupysA 
TIMIMeHT H3 OCalKa alleTOHOM, nepeBoga ero B ac:up C KOHeEYHOM XpomaTorpa- 
(bueli Ha caxapo3e u3 CMecu neTpoueiHoro u cepHoro atpupa (7 : 3). SemeHbie Oak- 
TepHH MO CpaBHeHHIO C IypNypHbIMM COep2KaT Malo KapoTuHOuZoB. CnekTp 
MOPOWeHHA MMrMeHTa B pacTBope O1u30K K xsopodusmaty a. pu BbwMBaHHH 
HeECKOJIbKUX Kaleb KOHUCHTPHPOBaHHOrO alleTOHOBOrO pacTBOpa MHTMeHTAa. 
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B H3ObITOK JHCTHIIMPOBaHHOl BOI NOJyYaeTCA KOJJIOMAHbIA pacTBOp MMITMeHTa 
c rlaBHbIMH MakcumyMamu mpu 715—720 mp u675—680 my, 4TO, MO-BAAHMOMY, 
COOTBETCTBYeT J[BYM THIIaM yaKoBkH nurMeHta. IIpu BbWIMBaHMH alleTOHOBOTO! 


pacrBopa B U30BITOK cboctaTHOro Oydepa Oovlee AJIMHHOBOHOBbI€ MaKCHMYMBI 
HaOJOfaloTcA B Oo/lee KHCJIbIX 


cpeqax. Cnekrp morolujeHuA 
TBepAOH MJICHKM MHIMeHTAa, MO- 
JIy4eHHOH pu ucnapeHuH spup- 
HOrO pacTBopa B BakKyyMe (Ha 
crekyle), mpHOIHMKaeTCA K 
CHeKTpy MOrJIOUeHHA KHBbIX) 
OakTepuHH, oOaqad IJlaBHbIM 
MakcHMyMom mpH 730 Mw (cM. 
puc. 1). 

CnenyeT yKa3aTb Ha TO, 
YTO CTOJIb JavieKHH CBHr M0-. 
raomenua (40 730— 740 mu) B 
cyyae XJIOpopHia MM STHII- 
xmopodusiuga HadsJOWaercs! 
JMUIb IpH OO6pas0BaHHu KpH- 
CTaJIJIOB 3THX MHTMeHTOB (°);) 
MOXKHO JlyMaTb, 4YTO OakTepHo- 
BUpHAMH JlerKO jlaeT arpe-! 
TMpO BaHHble KPHCTaJJIMYeCKHe | 
CTPYKTYPbI, 4TO, ObITh MOXET, | 
CBA3aHO C OTCYTCTBHeEM B MO-- 
Jiekye STOrO MHIMeHTa <«(H- | 
TOJIbHOrO XBOCTa». OTA BO3-_ 


900 800 700 600 500 400 sage pa b NOMMEHKUT UCCIETO- | 


Puc. 1. Cnexkrpbl MOrviolwleHHA 3e1eHEIX cepo6aKTe- Cnek Tak Bh I y Op e 
pHi wu OakTepHopupHaAHHa: /—cycneH3HA OakTepuittp CWeCHILUN MbI CHHMaJIH 


cpege JlapceH; 2 — KONJONHBIH pacTBop OakTepHo- [pH 3aMOPpaxKUBaHHH OODbEKTOB | 
BHpHyuHa; 3 — MwieHKa OakeTepHOBHpNAMHA Ha CTeK- yo —150°C c tem, uro6nt ycr- 
? 


je; 4-—  pacTsop OakTepHopupHquHa B MupHAHHe 
F See vie paHuTb (oTOXHMHYeCKHe H3Me- 


HeHHA MPH 9KCNO3HUMH, cule- 
Jy ONMCaHHOH paHee MeToyuKe (°). Cycneu3ua OakTepuii B KYJIbTypaJIb- 
HOH cpeye oOOayaeT OTYeTIMBBIMH TvlaBHBIMM MaKCHMyMaMu (pslyopectieH- 
muu mp 680—690, 750—780 u 840 my, B mpucytcrBuu 50% ranuepuua 
YBeJIMUMBaeTCH MHTCHCHBHOCTb (plyopecileHuHH HM KpaCHbI MaKCHMYyM CJIBH- 
raeTcA B KOPOTKOBOJIHOBy!O OOIacTb. TBepyble mieHKH 4MCTOrO MHIrMeHTa, 
NOJTYYeHHble HCNapeHveM SPUPHOTO pacTBOpa B BaKyyMe (B CTCKJAHHBIX TPyO- 
Kax TynOepra), uMeloT rilaBHbIli MaKcHMyM qplyopectlenunu mpu 760—800 mu. 
Hakonell, HCTHHHbIe pacTBOpbl B NMpHAMHe OOlaqaloT cucTeMoii MaKCHMYMOB, 
CXOJHBIX C dlyopecilenineli xopodusa, C MONOXKeHMEM TIaBHbIX MaKCHMy- 
mos 1ipu 675—680, 720—730 u 800 mu. 

Hsmepenua nokKasbiBalor, 4TO (lyopectlenuuelt O6slaqalorT KaK MOHOMepHBIe 
(pacTBOpeHHBIe), TaK HM arperMpoBaHHble (opMbI nurMeHtTa. Cnekrppl cbsryopec- 
WeHIMM OakTepHli HyKaloTcs B Ja/IbHelWem Oosee yrayOsIeHHOM UCCIeOBaHUN. 

®MoTroxumMuyeckne cBOkcTBa. IInrment B nupHquHOBOM pa- 
CTBOpe C aCKOPOHHOBOM KUCOTON HIM CepHHCTbIM HaTPHeM B KayecTBe JOHOpa 
QJIEKTPOHA OOMAaaeT CHOCOOHOCTHIO K OGpaTHOMy (boTOBOCCTaHOBJIeHHIO MOOOHO 
xXMOpopusJy a; OTMMYMe 3aKIOUaeTCA B TOM, YTO B YCJIOBMAX HalIMX OMbITOB 
HaOsoqaeTcA OosbIe MpPOAyKTOB HeoOpaTHMoro BOCCTaHOBJIeHUA, YeEM B cay- 
yae xopopussaa a (puc. 2). Tlonyyennpii npu felictBun KuCAOTH Ha StbupHBIit 
pacTBop MHIMeHTa xsopoOnymMdeopuTuH mp ocBelleHuH C acKOpOMHOBOM 


1 


* B sTux usMepeHHaX mpuHHManu yuactue IO. Epoxun u VW. egoposny. 
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PecnoToH B Mupuyune mpu — 40° o6pasyer «N€PBHUHYIO» BOCCTaHOBJICHHYIO 
OpMy, Tak %e kak mu @eoduTuH a B onbiTax Escrurneesa ui Paspnnopori(!), 


) 
}| B mpucyrcrBuu kucnopogya Bo3- 
xa pacTBopbi nurmenta B opranu- 
BECKUX PacTBOpHTeIAX UpesBHIyali- 
Bio Onicrpo cdoroxumuyecku OKUC- 
ialorch moqobHo OakTepvoxsopo- 
paar; XJOpOuJI BSTHX ycw0- 
sx Oomee ycToiuns. B ormuune 
MCTHHHBIX paCTBOPOB, MHIMeHT 
| KOJWJIOUHBIX pacTBOpaxX HM BOJIHDIX 
i CMeH3HAX OakTepHii Gomee ycroit- 
#4B IIPH OCBeLCHHH Ha BO3LYXe, Tak 
Ke KaK MB CJTyuae OakTepuoxsOpo- 
uta (*,). 
| OyHakO B BOJHO-rIMUepHHOBLIX 
jycnensuax OakTepHi «MOoHOMepHaa 
it ae C€ MakCHMyMom mipH 670 mu 
pbilBeTaeT UpeSBbIYaHHO ObICTpO; Ha- 
pepaHue WH [IMTeMbHOe cTrosHHe 
VYCHeHSHU BeeT K Jlaulbuelimemy 
epeMelleHHIO PaBHOBECHA B CTOPOHy 
DBICTPpO BbIMBeTaOllel MOHOMepHoli 
vopMpI (puc. 3). Cueqyer ykasatTp 
ia TO, YTO B MpeMbIyuux pa6ora mpl 


nw 
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Puc. 2. ®oTopoccTaHoBmeHHe OakTepHoBupH- 

uHa (BOCCTAHOBUTeIb — CEPHHCTHI HaTpHH 

10 mr Ha 4 Ma MMpHy~NHOBOrO pacTBopa): / — 

— CMeKTp NorsomleHuA WO peakuuu; 2 — rocue 

ocBelleHHaA KpacHbIM cpeTom 10° spr/cm?cex, 

4 muH.; 3 — Tocsle CTOAHHA B IPUCyTCTBHH BO3- 
nyxa 


He CMOPIM OOHAPyXKUHTb NOAOOHyro GOpicTpO BbIBeTaloulyio tbopMy OakTepuo- 
<mOpopuia B CyCNeH3HH TypnypuHpix GaKtepuli (1,7). Tpe6yer BbiacHenna, 


He ABJIAeTCA JH STa POpMa apTedaKkTOM, BO3- 
HUKaroOlluM TIpH JeHCTBHH TwJIMUepHHa. 
MoTOceHCHOUNUSHUPYWMee 


meucrtsBue. IInrment B pactBope cnoco6eH 
Ce€HCHOMJIM3HPOBaTb peakKUMH MOTOXMMUYeECKOrO 
mepeHoca Bofoposa, noxoOno xsopodusmty. 
Komougb! OakTepwoBupHyavHa Hu OakTepHo- 
xmopousia (mOsyYeHHbIe BbIIHBaHHeM B H3O0bI- 
TOK BOJIbI paCTBOPOB NHIMeHTOB B alleTOHe WJ 
cnuptTe) uM cycneH3HH OakTepuit cmocoOHbI kK 
HeoOpaTUuMOMy (POTOBOCCTAHOBJICHHIO a30Kpacu- 
TeJIM M€THMOBOTO KpacHOoro B MpHCyTCTBHH 
aCKOPOHHOBOH KHCJIOTbI MPH OCBeMeHHH K 
O1u3KOH wuHpakpacHoh oG6sacTH cmekTpa 
(>700 mp). O, cKopocTu cencuOuusupoBaHHon 


Puc. 3. PoTooKucmeHNe OakTepHOBHPHAHHA B CyCNensHH 
3eEICHBIX Cepo6akTepHii, pa3z6aBIeHHOM  TJIMILepHHOM; 
CNeKIpbl mNorsomenua: J —cpasy nocme pasOaBleHHuA 
ranuepHuom (1: 1); 2— nocne 2 MHH. ocBellleHHA Kpa- 
CHbIM cReTOM 10° spr/em*?cex; 3 — ucxoqHOH cycneHsHu 
Cc raMuepHHOM ocie cTosHHa; 4—nocne 1,5 MUHH. 
OCBeIMeHHA TOM Ke HCXOAHOH cycneH3sHH C rHWepHHOM 
nlocyle CTOAHHA 


peaklluH CyuIH 0 naseHnio KosdbullMeHta norsomenua k (B mpoleHTax) 
mpu 465 Mu, B u306ecTHYeCKOH TOUKe MeTHJIOBOrO KpacHoro). 
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Hav6oubliad CKOpOcTh (OTOCeHCHOMIH3MPpOBaHHOTO BOCCTAHOBJICHHA M 
THJOBOFO KpacHoro HaOslOJalacb B MCTHHHBIX pacTBOpax (B MMpHuHe); B KO. 
JIOMHBIX pacTBOpax uM CyCHeH3MAX OaKTepHH CKOPOCTbh peak Oblia Topas) 
MeHble (puc. 4). Bpegenue riviepvHa B CyCleH3HI0 OakTepul BeleT K yCKOp 
HUIO (POTOCEHCHONIM3HPOBaHHON peakUHH. 

Pauee (1,2) BbICKa3bIBaJIOCb MpeANOsOKeHHE, YTO HEMOCPeACTBCHHBIM cor 
XHMMYeCKHM [peBpallleHHeM MOria Obl NOBepraTbCH «MOHOMEPHax» copy 
6akTepHoxopopusia, Haxo_Alladca B MaJIOM KOJI 
Yok RS, yecTBe B PaBHOBeCHH C JOMMHUPYyIOULMMH arperupt 

an BaHHbIMH (POpMaMH MIMIMeHTa; HaM, OfHaKO, He yk 

jlOcb OOHapy2XHTb TakylO “MOHOMepHylo» dopmy 

“9 IIYPHYPHbIX OakTepHAX, B Bue OTACIbHOH ask 

. Uro »%e KacaeTCA JO PoTOceHCHOMIHSHpyIOWleH CH 

: COOHOCTH, TO 9THM JelCTBHeEM OOJIaqal0oT He TOJIbK 

PpacCTBOPeHHbIe «MOHOMepHbie» (OPMbI MHTMeHTOB, HB 
WM arperMupoBaHHble KpucTasiMueckue POpMEI. 

Tak, B Hale ma6oparopuu B 1946 r. Obl 
oOHapy2KeHo coTocencHOnuMsupyloulee eHCTBHe Kp 
CTaIMUeCKHUX aHaOroB xsJopodussa — Praiolne 
HHHOB (7°), MO3tHee — AKTHBHOCTb BOJHBIX KOJJIO“ 

f HbIX PaCTBOPOB xsOpodusia Hp oToceHcHOusMNsy, 
4 8 Pu, POBAHHBIX MpeBpalleHHAX IMTOXPOMOB ("), OKUCUJIE 
Puc. 4.Cencu6unusmposan- AH aCKOPOMHOBOM KHCJIOTEI KUETODOLOM (”) u as 
Hoe 6akTepwosupuauHom KPaCHTeJIeM MeTHJIOBbIM KPaCHBIM (*). EBCTHIHEEB | 
cbotopocctaHosmenue meta- JappuoBa ('*) moKa3aiM, 4TO KOaryJUpOBaHHBl 
moporo. xKpacuoro. /— xKoyOMAbl XxXsopodusia ceHcHOuNM3Hpy!oT HeOoOpe 


@ 


a 


NIMPHJHHOBbIM paCTBOPOM ; 
6akTepHoBupusuna, ae THMOEe BOCCTAHOBJICHHE as0KpachTeJIeH B IIPHCYTCTBH 
cycnensneii 6axtepuli, | ACKOPOMHOBOM KUCJOTEI. 
3 — KOJWJIOHAHBIM pacTBO- CpaBHUTeJIbHYy!0 cboroOuoorMuecky!o0 AKTHBHOCT) 


pee per eee ee arperupOBaHHbIX H MOHOM*pHBIX (OPM, CBASAHHBIX 
spapeounciyde peal HiaG,b), 6e1KaMH UM JIMNOMJaMu, BeCbMa TpyHO UccJIeOBAaT 
4 — KonJOuqHBIM pactso- B 2%KMBbIX OPfaHu3MaX, e€CJIM YYECTb BO3MOXKHOCT 
pom OakTepwopupuyuHa, MUrpaluu SHEPrHuu BosOyKTeHuA Mex]TY Ppa3HBbIM 
MPHPOTOBJICHHBIM Ha [e- cbopMaMu MMrMeHTa. 
hE eee OyHako v3 HalluMX HCCeOBaHH BbITeKaeT, TO UT 
TulaBHad Macca MHTMeHTa B POTOCHHTeSMpyIOWlUXx Oak 
TePWAX HAXOMMTCH B arperMpOBaHHbIX YNOPALOYCHHLIX POpMaXx, M CBET, NOFVIC 
IaeMbIM STHMM POPMaMH MIHTMeHTa, HCHONb3yeTCA WA coTOCHHTe3a, O 4e 
CBHACTEJIbCTBYIOT H3MepeHuA cneKTpa jlelicTBua (°). 
B s3akmoueHHe mpuHocuM ryiy6oKyl0 OularofapHocTb akagemuxy B. H. Ie 
nowmHukoBy u E. H. Koungpatbenol (kacdbeqpa mukpoOvosorun MIY um. JIc 
MOHOCoBa), J06e3HO mpexocTaBHBIIMX HaM KyabTypy Chlorobium lamicule 


Muctutyt OvoxumuH uM. A, H, Baxa Tloctynuso: 
Akayemun “Hayk CCCP 26 III 1959: 
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Moxnxaygn Akaygemun nayrx CCCP 
1959. Tom 127, Ne 4 


BOTAHHKA 


A. H. TLOHOMAPEB 


)B ONbWIEHHH WAJIPESA CTEMHOFO (SALVIA STEPPOSA SCHOST.) 
| (ITpedcmaeneno axademuxom B. H. Cyxauesom 31 IIT 1959) © 


| Msyuenne onbiuienua wandex crennoro (Salvia stepposa Schost.) 6n110 
}PeANPUHATO HAMM NOX BAMAHHeM paoot H. I’. Xonoguoro (?-°). Ilo mMHeHuto 
Toro HcceqOBAaTeIA, OMbIIEHHE y masdea (Salvia glutinosa L., Salvia pra- 
pensis L.) ocyulecTBdeTCA OaroyqapA OCeqaHHIO Ha PbiVIbWe MbIWIbIUbI U3 BO3LY- 
(a, B3BHXpeHHOH MIpu culeTe HaceKOMoro C UBeTKa. OH yTBepxK asl, BOMpeKu 
mpeuremo (°), ro HacekOMOe IPH NOcelleHHH UBeTKa Wambea He MOxKeT 
KOCHYTbCA e€FO PbWIbla CNHHKOH WJM KaKOH-sIHOO Apyrou uwacTbio Tesla, BBI- 
(aukaHHOH B Mbwibue. K sTOMy B3riAyy MpucoesquHNNacb BnocsencTBuH MV. H. 
)noBaAHHUKOBa (7). Ham Ha6moqeHua mpoBeyeHb B TpouilkKoM 3anoBeqHuKe 
'UenaOuuckad oOOslacTb) B 1953—1955 rr. 

I[BeToK cTemHoro wasdex ycTpOeH TaK Ke, Kak HM Lauded wsyrosoro. 
Y MOc/leqHero BUa CTPoeHHe liBeTKa Opnwio u3yyeHoO ene HInpenrenem (’) u Dusp- 
| aes (7), KOTOPBIe, OHaKO, He 3aMeTHJIH y Hero pasHbIx (OPM I[BETKOB 
1°). C sTHM MpoGesOM yCTpOHCTBO UBeTKa Wiasided OMUCHIBaeTCA Celiyac BO BCex 
yeOHHKax OOTAHHKH. 


Y iwasdbea cremHoro HaMu OOHapy2KeHb Be COpMbI UBETKOB — KPyMHBIe 


TpoeHHe. OcoGeHHOCTbIO HX ABJIAeTCH HaMuHe JBYX KPOUWIC4UHbIX CTaMHHO- 
hMeB — PyMMeEHTOB BTOPO NMapbl THYHHOK. Y BTopow opMbI PpasMepbI IBeT- 
KOB 3HaUHTeJIbHO (B 1,5—2 pasa) MeHbIe,; THYMHKH PyAMMeHTapHbI — IIbWJIb- 


poueHo B 3 pa3a (puc. |, 6). I[BerKH yHKWMOHAIbHO CyeaIMCb X%eHCKUMH. 
OjHako pbluaxKHbI Me€XaHu3M COXpaHHJICA, HO MOJIHOCTbIO yTpaTHJ 3HayeHHe 
Mia OOecneyeHHA MepekpecTHOrO OMbWIeHHA. 

Kpynupie o60enouple WH MeJIKH€ %KeCHCKHe IBeTKH COOTBETCTBEHHO HMEIOT 
Jelyroulve pasmeppi: BeHunkK 15—17 u 10—I11 mM; orBepcTue uBeTKa (pac- 
CTOAHHe MO BEPTHKaJH OT KOHUMKa BepxHel ryOpl WO cpemqHel onacTH HHxKHeH 
ryOs1) 7—8 u 3—4 mM; AHHa cBA3HHKa 9—10 u 3—3,5 MM; BepxHee mueyO 
CBaA3HHKa (pprmara) 6—7 u 1,5—2 MM; HuKHee Muieuo cBA3HHKa 2—3 uw 1—1,5 MM. 

Menke *KeHCKHe IBCTKH BOSHHKJIM MyYTeM peyKUMH W3 KPyNHbIxX OOoeNo- 
WbIX WBeTKoB. Muorga y HUX OHA THIYMHKAa peyWMpoBana, a Apyraa BnoHeE 
HOpMaJIbHa. 

Hane cremHoit — ruHog_MaMuHOe HM PHHOMOHOSIIMUHOe pacTeHHe. Y Hero 
BCTPeualOTCA OOoCeNoMbIe M YMCTO KeHCKHe OCOON (rMHOAMSUMUHOCTH). Hapsany 
C 9THM MMeIOTCA FHHOMOHOSILMYHbIC PaCTeEHHA C OOOeENOJLIMH HW XCHCKMMH IBeT- 
KaMH Ha OHO OCOOM, HepeqKO Jaxke B OHO MyToBKe (puce. l1,e). Kpymupie 
O60enOILIe IWBeETKH KOJIMUeCTBEHHO BCerya MpeobsazaioT. TMHOMOHOSILMYHBIe 
DaCTeHHA MpeACTABAAIOT MPOMEXKYTOYHLIM STAN Ha MYTH MpeBpalleHuA OOoer0- 
IbIX PaCTeHHH B UYHCTO 2KeHCKHe. 

Y wiasnpex crenHoro mpeo6mafaeT KPyMHOlBeTKOBaA OOoenosad dopa, 
4 M@JIKOUBeTKOBaH X%KeHCKad (pOpMa BeCbMa MaJlOUNCJIeHHa. Ona HaxOUTCA 
eile B (pa3e cTaHOBJIeHHA. Ilo moycueTaM, CJeJIaHHBIM B 1955 r., KOMHYECTBEH- 
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Hoe COOTHOMEeHHe pasHbIxX CPOPM B NONyAAHHH CTeNHOrO inanbes ObIJIO np uMe } 
HO CJI€LYIOULMM: KPYNHOUBeTKOBaA OOoenosan copma 51,4% (36 SKSEMIIUI'} 
poB), Me/IKOUBeTKOBad w%eHCKad dopma 17% (12 9k3seMMApOB), THHOMOH} 
aiHuHad d@opma 31% (22 sKsemmuapa). IIpuBexenubie Wp, OTHOCALLMECH } 
Kpaiine 3aCylWIMBOMy TOY, BepOATHO, IIpeyBeMHUMBalOT UHCJICHHOCTb 2KEl} 
ckoH (bopMpr. Ilocuequia y Wamex yroporo cocTaBsAsla MeCTaMH B if epMi| 
Huu, cormacHo Iynpuy (°), 40 1/, or o6ulero uNCcuIa OcoeH. 

Hanwune MeKOUBeTKOBOM XKeHCKOM (opMbI y CTeMHOrO Masmpea He Mpe;} 
CTaBJIAeT OCOOOH HeORKUJAHHOCTH, MOCKOJIbKyY OHA JOBOJIbHO o6pluHa y MH(/ 
THX ryOoupeTHEIx. [Ipuunny ee oOpasopanua J[apBuH (’) Buse B COMBINE! 
MIJIOJOBHTOCTH 2KeHCKHX OCcObeli TO CpaBHeHHIo C OOCeNOJIbIMH. 


Puc. 1. @— Kpynxblit O6oenosubIii HM MeIKMM *KeHCKHM UBeTKH CTeMHOTO WMawcbed (BHeIUHHI 

BU); 6 — To *e (B paspese): / — pyuMeHTapHad THIYHHKa; 2 — CTaMHHOAMU BTopol Mapk 

THIUHHOK; 6 — pa3Hble (POPMbI UBeTKOB (cslIeBa — OOOeNOMbIN, clipaBa — *eHCKUMH) B OJHOH My 

TOBKe FHHOMOHOSIMUHOTO pacTeHHA; 2 — WBeTOK BCKOpe Toce pacilyCKaHHA; Ha pbliblle bib 

I{bl HeT; 0 — WBeTOK C BHJbUAaTHIM PbIJIbILEM, ONYUICHHbIM HECKOJIbKO BHH3; KOMMaKTHaA OKA 

IH3alMA WhWIbUbI] HA HHMKHEH NOMACTH pblblla; € — WBeTOK C AKOPEBHILHbIM PBIVIbILEM; MbIVIbIL 
Ha oOeHxX somacTAx 


PacnycKaHve IBeTKOB y WascpeA MIpOHCXOMUT B CBeTMOe BPeMA CYTOK | 
3aBHCHT OT TemMepatyppi (°). I]poqoumKUTeEMbHOCTh %KUSHH WBeTKOB 2—3 HA 
Bpijesenue HeKTapa HauHHaeTCH noce pacnycKaHua UBeTKoB. CyTouHa: 
MpOAyKUMA HekTapa, no JaHHpM 1953 r., Opwia paBHa 0,82 mr (cpeqHee Au: 
3 mpo6 u3 150 uBerKos). B 3acyminBoe meTo 1955 r. ona Obiwia MeHbIe — 
0,49 mr (cpegquee Qua 9 npoO us 180 uBerKos). I[BeTKu B xeHCKOL chase Gomme 
OoraTbI HEKTapOM, 4eM B MYyKCKOH. KounuecTBO HeKTapa B HHX ObIJIO COOT 
BeETCTBEHHO paBHO 1,28 u 0,05 mr (cpequee nua 4 npo6 us 100 uBeTKoB B Kaxk 
ol cepuu). Bomee BpicoKoe cosepmaHwe HeKTapa B IBeTKaX XKeHCKOH asi 
CmocoOcTByeT MOCEMLEHHIO HU, CJICMOBATeJIbHO, OMNbIWICHHIO UX IMUeJMHBIMH 
JleicTBUTeIbHO, ME€JOHOCHbIC MYCJbI MPeANOUTHTeNbHO MOcellaH cTapbl 
WBeTKH, axKe yBAaroulHe, C ONYL[CHHbIMH pe3KO BHH3 PbIJIbIlaMu. 

Ha upetTKax cTenHoro maded 3aperucTpHpoBaHbI CeLyoulue NYeIHHBIE 
Andrena wilkella Kby., A. chrysopyga Schenk, Halictus ssp., Megachil 
analis Nyl., Megachile ssp., “Eucera longicornis L., “Anthophora aesti 


* Onpejenenve 1ueiHHbIX MpousBeleHo B SoouormuecKom uHcTHTyTe AH CCCP A. A. Tc 
HOMapeBoli, KOTOPOH A MpHHoWy OnarolapHocth. 
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valis Panz., “Apis mellifica L., *Bombus lucorum L., B. hortorum 
L., “B. serrisquama F. Mor., B. subterraneus latreillellus Kby., B. laesus 
ocsary Kriechb., B. laesus F. Mor., B. equestris F., “B. helferanus Seidl., 
B. scythes Scor. 
Bugs Andrena, Halictus u Megachile coOpaHbI B e€/MHHUHbIX 3K3eMIVIA~ 
pax; OHH He OMbWIAIOT Wades. HanOosiee BaxkKHbIMH OMBbIWIMTeAMU ero Opn, 
O HallHM HaOwoseHuaM, Eucera longicornis L., Anthophora aestivalis Panz., 
Bombus serrisquama F. Mor. u HekoToppie Apyrve BUbl, OTMeYeHHHIe B CrMucKe 
BBe3JOUKON. 

Y epBllepbl OCOOCHHO MHOFOUNCJICHHDI Obl CaMILbI, KOTOPbIe ONbWIAUIH WBETKH 

alex CTOJIb 2%e Oe3yKOPH3HEHHO, Kak M caMKH. Meyonocnan muena moce- 
Inala Wasipen He exkeroOJHO: Ona Oba OUCH OOMJIbHa B 1953 r., HO OTCYTCTBO- 
Bala B Oolee 3acyuIMBbIe rogp (1954—1955 r.), Korga iBeTeHHe ero ObIWwIO cwa- 
DBIM, a H€KTAPOHOCHOCTE’ YMeHBIIMaCb. 
I[BerKH cTenHoro Wasicbeax mpoTepaHApNyH. []bWIbHUKH BCKPbIBaIOTCA elle B 
joyToHax. OnopoxHeHve UX OCYLLECTBIAeTCH B TeyeHHe HemHOrUux (4—5) Ya- 
op, OCOGeHHO y LBeTKOB, PaCITyCTMBIIMXCA yYTPOM, KOra wade Oomee nH- 
JTeHCHBHO TOCellaeTCA MYeJIMHBIMH. Pere TblWIblla COXPaHAeTCA B MbIWIbHUKaX 
fOolee WuuTeIbHOe Bpema. Ilocuie pacriycKaHHaA IWBeTKa PbvIblle OblBaeT CHayala 
{UPO/IbuaTLIM WIM Cpasy HMeeT BUbYaTY!O (POPMY, HalpaBJIeEHO HECKOJIbKO KOCO. 
{KBePXy HM BbICTyNaeT H3 BepxHelt ryOnr Ha 2—3 MM (puc. |, 2). Tloqo6upie ppivibia 
Bcerya ObiBpaloT He OMbWIeHbI. Cnycta HekoTOpoe Bpema (3—4 uaca u GOouee), 
BHJIbUAaTOE PbIJIbIe OOMIUHO HECKOJIbKO ONYCKaeTCA BHH3, H HEPeKO efrO HHKHAA 
JOMAaCTb OKa3bIBaeTCH y2xKe YCeHHHOH, OCOO€HHO Ha CaMOM KOHUHKe, MbIJIbILe- 
'BBIMK 3epHaMH (puc. |, 0). [lo3quHee, K KOHUY JHA WIM yxKe Ha CELYIOULNH eHub, 
PbIIbla CTAHOBATCA AKOPCBHAHbIMH; OHH TOKE HepeAKO OMbWICHbI, HO MbIJbLa 
OOBIYHO JIOKaJIM30BaHa Y HHX Ha OOeHX sIonacTax (puc. 1,e). Y crapbrx WBeETKOB, 
\AKOPEBUJHbIe PbIWIbIa MOFyT ObITb CTOJIb Pe3KO OMNYIUeHbl BHH3 Ha JWIMHHbIXx 
IcTONOHKaX, UTO OHH MperpaxkaloT HaACe€KOMBIM JOCTYN BHYTPb wBeTKa. Ilon06- 
‘Had pe3kKO BbIPaxKeHHad KeHCKaA (basa I[BeTKa OTHIO(b He ABMAeTCH OOn3a- 
'T@JIbHOH; OHA, KAaK HAM KaXKeTCA, HMeeT MECTO TOra, KOra UBETOK, OCTaBasAch, 
HeEOMBIICHHBIM, IBeTeT ONTO. OueHb MHOPO TaKHX UBETKOB BCTPeuaJOCb JIETOM, 
1953 r., uyero B Mocmenyroulve ToAbl He HaOsOMaJOCce. 

Hasuuue MblJIbibl Ha BAJIbUaTbIX PbIIbIaX CBUeETEJIbCTBYeT O TOM, UTO 
OMbIJIeHHe y CTeMHOrO lated OCYMeCTBJIAeTCA JO HACTYMJIeHHA Pe3KO BbIpa- 
*%KeHHOH 2%KeHcKOH ta3spl WBeTka. MHaye ropops, CHJbHOe OMyCKaHHe pblwJelk 
BHH3 OTHIOJ[b He ABJIACTCA HEOOXOJUMBIM YCJIOBHeM JIA ONbIIeHHA. KommakTHas 
‘MOKANU3ALNA MbWIbIbi Ha HWKHeH JOMACTH BUJIbYAaTbIX PbWIeL, YaCTO axe Ha 
CaMOM KOHUHKe 3TOM JONACTH, 3aCTAaBMIAeT YMaTb, UTO OMbWIeHHe y CTemHOoro 
WasdexA MpOvCXOAMT pH MpAMOM KOHTAKTe PblJIbila CO CNHHKOM HaCeKOMOrO, 
YC€AHHOM MbVIbILOM, a COBCeEM He B pe3yJIbTaTe YaBJIMBaHHA TIbWWIbIbI H3 BOS- 
nmyxa. B nocaeyquem culyyae cieqoBasio Obl ORKUaTb paBHOMepHOrO HU Auddpy3- 
Horo pacipeweseHHA MbIJIbIbI Ha Pblible, a TaKOBOrO HH pasy He NpHXoOJHu- 
JOCb BUMeTb. 

Ha6mofaa 3a WIMeJIAMH, CBLEpOH MH aHTO*OpoH Ha UBeTKAaX CTeNHOTO WaJ- 
(bead, Mbl MHOTOKpaTHO H BIOJIHe TOUHO BHLeU, TO BUJIbYAaTbIe WH AKOPeBM]- 
Hbl€ PblIbIla, OPWeHTMPOBaHHble HeCKOJIbKO BHH3, J€HCTBUTeJIbHO KacaloTca 
CIMHKV 9THX TYe/IMHbIX H BOCIPHHHMAIOT C Hee MblIblLy. Takoli KOHTaKT BO3- 
MOXKEH Ouaronapa TOMY, UTO paccTOAHWe MexKLy KOHI[OM BepxHeli # CpemHeli 
JlONacThiO HHKHel TyObl B OOOeNOOM UBeTKe Wadex cTemHoro OObIHHO He 
IIpepbluaet, Kak yxKe oTMeyaocb, 7—8 mM. JIua ero ocyllecTBeHHA nocta- 
TOUHO, YTOOLI PblIbIa ObWIH XOTA Obl HEMHOTO CKJIOHEHI K HMXKeHEM ry6e. 
CneqyeT 3aMeTHTb, YTO PpblJIblla IpHKacaloTCa K CMMHKE IUIMeJIA JIMIUb B 
MOMeCHT ero T0CaKH Ha HM>KHIOIO ry6y. a B cweylolulee MrHOBeHHe, IPH 
NOrpyxKeHuH XOOOTKa B 3e€B IUBeTKa, 9TO COMPHKOCHOBeHHe xe Hapy- 
qiaetca. Bupirpy3ka UbWWIbIbl W3 MbIIbHHKOB y CTemHOoro waded npo- 
WU3BONUaCb OON3aTeJIbHO Ha CIHHKY IIMeleH, a He Ha BePXHIOIO CTO- 
pouHy Oprolwka HM KpbiIbeB, kak 9T0 onucano H. T. Xonoguum Aaa washes 
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iumkoro. IIpwibueporo oO67a4uka MpH B3eTe WIMeIA C UBeETKa He 3aMe- | 
‘YeHO. 

M3 u30%KeHHOrO CulelyeT, YTO Hallid HaOMOJeCHHA Hal OMbWIeHHeM IWasdpex 
-CTeNMHOFO CorsacyroTca Cc mpescTaBseHHaMyH [Inpenrea, HO pacxOJATCA C [aH- 
HpM H. [. Xonoquoro aia wasdeax mumKorO. STO CBA3aHO, BHAMMO, C pa3- 
JIMUHAMH B pa3sMepax UBeETKOB 9THX JBYX BHOB laces. 


Ylepmckui YrocyJapcTBeHHbIi yHHBepcHTeT TloctynHs10 
um. A. M. Toppxoro 31 I1L,1959 
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IMBPHOJIOTHA PACTEHHH 


| C. H. KOPOBOBA 


O XOE OMJIOMOTBOPEHHS Y KYKYPY3bI (ZEA MAYS L.) 


(IT pedcmasaeno axademuxom B. H. Cykauecoim 3 IV 1959) . 


Co BpemenH onucanHa Tunbapom (') 2BOHHOrO oOMIOXOTBOpeHHA. y KYKY- 
DYSbI MOABHJIOCb JOBOIbHO MHOTO 2MOpMosorMyecKHx padot (7-°) mo sTOMy 
BOMpOcy, OCOOeHHO B CBA3H CO BCeBO3PaCcTaIOLIHM HapOJHOXO3AHCTBEHHBIM 
HaveHveM STO KYJIbTypbIl. O2HaKkO, M0-BHAMMOMY, H3@8a pala TeXHHYeCKHX 
rpyAuocTeli MpH M3yYeHHM STOO COARHOFO Mpowecca, AO CHx NOp HeT elle 
(Wit KYKYPY3bl CMHHOTO MHE€HHA TO TAKHM WeHTPaJIbHbIM BONpocaM, Kak opra- 
HU3allMA UW POJIb BCNOMOLaTeJbHbIX KJICTOK 3apOJbINeBOrO MelIKa — CHHep- 
en CTpOeHHe CNePpMHeB H XKCHCKMX KJICTOK; COBePIIeCHHO He yJleAOCb BHH- 


MaHHA BOMpOCaM, OTHOCAMMMCA K CJIMAHMIO ramet. BoJIbuIHHCTBO aBTOPOB 
‘OCcpeOTOUHIO CBOe€ BHHMaHHe Ha BHeLIHeH MOpdosorHH mpomecca onsmojo- 
| eee OMMChIBaA PAX OTACJIbHbIX [eTaleH HM He MbITaACb BbIACHHTb, Kak 

O3HHKJa Ta WIM WHaA CTPyKTypa HU *opMa, 4eM Ona OOycIOBeHa B WaHHblit 
OMCHT H KakoOe 3TO HMeeT 3HaUeHHe B XOfle UH OCYIUIECTBJIEHHH Mpomecca onso- 
OTBOpeHHaA. 

Mexkyty TeM, KJIIOUOM K HCTOJIKOBaHHIO 9THX Pa3PO3HEHHbIX ABJICHHH MOKET 
JIYKUTb MUTOTHYeCKAA THMOTe3A ABOMHOFO ONJOAOTBOPeHHA y pacTeHHH, BBI- 
ypunytaa E. H. Tepacumosoli-Hapaurmyol ene B 1947 u pasBuBaBliaaca u 
TOUHABWIAACA e10 B Oomee MO3NHUX paOotax (1°°1%), 

Ucropuyeckul noqxoy UM TeMMOpaJIbHbIM MeTO, MPHMeHEHHBIe e1O MpH H3y- 
eHHH Wpollecca OMJOAOTBOPeHHA, aJIH BO3MO%KHOCTbh YCTaHOBHTb oOmHe 
€PTbI PasBHTHA MOJIOBbIX 9JIEMeHTOB, BbIACHUTh UX B3aMMOselHcTBHe [pyr Cc 
PyrOM KaK MIPHUHHY JaJbHeliero pa3BHTHA HOBOH OCOOH, a rlaBHOe — 
MOHATb CaMbIM aKT OMJIOMOTBOPeHHA Kak Npolecc HelpeKpalllaloweroca pa3BH- 
us. 

C TOUKH 3PeHHA MUTOTHYeECKOM YTHNMOTesbI, Ha Mpowecc OMNJOJOTBOpeHHA 
pacnpocTpaHAIOTCA Te %Ke 3aKOHOMEPHOCTH, KOTOPHIe NPHCyWM BereTaTHBHbIM 
KJICTKaM, TOJIbKO 3€Cb OHH MPOABJIAIOTCA CBOeOOpasHO B CBA3SH CO cHeludu- 
KOM OHTOreHe3a PeMPOAYKTHBHbIX OpraHoB. 

TemnopaibHad (ukKcalluaA MaTepHalla, MCMOb3yeMoro B JaHHOH CTaTbe, 
MpoBoyuiacb Ha Ky6aHckoH onbiTHoK cranyuH BMP. B Kayecrse tbuKcatopa 
IIPHMeHAJICA XpOM-alleTo-cpopmMoy mo HapBamuny, c nocileqyiouleh OkKpackoli 
*KeJIe3HBIM PeMaTOKCHJIHHOM no Telijenraiuy HW reMaTOKCHJIMHOM 110 JTenapupyy. 

CnepMHu KYKYPY3bI, KaK 9TO OblwIO ye YCTaHOBJI€CHO PANOM aBTOpOB, 
OOpasylioTCa elle B MbIWIbICBOM 3ePHe B pesyJIbTaTe JeeHHA CilepMHOreHHOH 
KJICETKH. TOJIbKO UTO OOPAa3OBaBIlIHeCA CNePMHM MMEIOT OBAJIbHYIO WIM CulerKa 
YWIMHeHHY10 POPMY HU OGsaaroT YETKO BLIPaXKeHHOM XPOMATHHOBOHL CTPyKTypon, 
MIpHyeM AJ[PbINIKO B HUX He HaOsofaeTca (puc. 1, 6*). OrO MoxkHO BUeTb Ha 
PUCYHKaX, MPMBOAUMBIX pasIHUHBIMM aBTopamyH (*,°,°). Takum oOpasom, co- 
CTOAHHE 3PeJIbIX CIEPMHEB, CCIM HMe€Tb B BUY BECb XO UX pasBUTHA, CeLyeT 
MIpH3HaTb TesodaTuyeckum. IIpu wauiem cnocobe *PuKcallMH M OKPaCKH WHTO- 
Wia3Ma HaGJioJalacb TOJbKO B CN€pMHOreHHOH KJleTKe. Y 3peJbrx CIMepMveB 


* Puc. 1 6 —u JaHbl B OJHOM yBeuIMUeHHN. 
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B IbWIBUCBOM 3epHe HW B 3apOJbIWIEBOM MelIKe HaM BHJeTb ee He YaBaJlOCb, He 
MCKJIIOYCHA BOSMOXKHOCTH, YTO B MbIWIbICBOM 3€PHe OHA MACKMPyeTCa OOJIbIUMM 
KOJIMYECTBOM KPaXMAJIbHBIX 3epeH (pu. 1, 6). 

O HasMuuM WuTOMMa3MbI y CiepMHeB KYKYypPYy3bI CoobulaeT TOMbKO Yese- 
pyoxce (*), OcTabHBIe aBTOPHI O Hell HE ynomuHaroT. B .aHHOk CTaTbe 3a HeJO- 


Puc. 4 


CTaTKOM MECTA MbI OrpaHHYMBaeMcs JIMUb us06paxeHHem apa slilekserky | 
H OMHOPO 3 CHePMHeB.B XOJe ONNOAOTBOpeHuA (puc. | 6—u). | 

SapoypimeBbili MewioK KYKYpy3bl, KaK H3BeCTHO, HMeeT THMMYHYIO opra- | 
Hu3alMio (CM. puc. 1,a). Kak y 6onpmmucraa pacteHuii, cnnepruyer onuun | 
KOHIOM YMupaloTcd B MMKPONMIAPHI CBO 3apomzEnueBoro Melka, a JIpy- | 
THM — JOCTHratoT YPOBHA AaNMKaJIbHOFO KOHMA sAiileKeTKH. Tlonapupie spa, | 
Kak IpaBHJIO, AO ONJOOTBOPeHHA He CIMBaIOTCA. Upes 20—25 uac. nocue| 
e22 | 


OMbIWJICHHA MbWIbIeBAA TpyOKa JlOCTHTaeT 3apOJIbIINeBOTO MellKa H U3/IMBaeTCA 
B OJHY H3 CHHEpru, B TO BPeMA Kak ApyranA CHHepruja OcTaeTCA HeH3MeHEH- 
HOH HM MOKeT ObITb MpocexkeHa AO cTaMH AByKsJeTOUHOTO 3aporbuua. Copep- 
XKUMOE IIbWIbIeEBOH TPyOKH, MpolAA uepes cuHepruyy, NoMafaerT (Kak 3TO ycTa- 
HoBus ene C. T. Hapaniny via MeHHbIX HM CJIOKHOLMBETHBIX) B IpOCTPpaHCTBO 
MeEXAy AWeKMeTKOH WM WeHTpabHOH KJIeTKOM 3apOfbINeBOrO MeluKa, OTKy/a 
CHepMHH pacCxOfATca (COrilacHO MUTOTHYeCKOH rumoTese — B pe3yJIbTaTe Ha- 
TpaBJICHHOrO OTTAJIKHBaHHA) B IMPOTHBOMOJIOXKH‘IX HalpaBIeHHAX HM mpHosu- 
*KalOTCA K %XEHCKHM Apam. 

Ko BpeMeHH TomayaHHA B 3apOlbILIeBbI MeWIOK CIePMHH BCe elle Haxojar- 
CH B TeMOPaTHYeCKOM COCTOAHHH, YTO NOATBeEpRAaeTCA XapakTepHOH cCTpPyk- 
TYPO M OTCYTCTBHEM AJ PbilKa, KaK 3TO BULHO Ha pu. | 6, rye cnepMul HaxoO- 
WMTCA yxKe OKOJO Apa aAlWekseTKH. I[puyqa B KOHTaKT C X%KeCHCKHMM ApaMy, 
CNEPMHM PaCTBOPAIOT WX OOOOUKH, CJIMBaIOTCA C HHMH UW NO], BJIMAHHEM NOKOS- 
IMXCA X2KCHCKMX Aep CaMM BialaioT BHYTPH HHX B COCTOAHHE MOKOA, UTO OT- 
YeTJIMBO BHAHO NO MOCTeneHHOH ecnupasH3sallMM XpOMATHHA M BBIJeIeHHIO 
Apbiuka (puc. | e—e). Tak 3aBepliiaeTcA WMKJ pa3sBUTHA ciepMHaA, HavaB- 
WMHCA euje C JeNeHHA CHePMHOreHHOH KJIeETKH B MbWIbWeBOM 3epHe. Uepes 
HeKOTOPOe BPeCMA MyXKCKOe H HKEHCKOe AAPHIMKU CIMBAIOTCA B OLHO (puc. 1, gc). 
Ilocuie HeKOTOporo nepHoya noKoax (3—5 uac.), BO BpeMA KOTOpOrO 3uroTa 
CHJIbHO paspacTaeTcaA HW BHeEAPAeTCA B TviyOb 3apOfbIIUeBOrO MelliKa, HacTynaeT 
nepBoe Jelenue. B mpodase nepporo JeneHua (pue. | 3) MyxKcKOli M %®KeHCKHY 
XPOMaTHH yxKe Hepa3JIMUHMBI, T. €. ALPO 3HTOTbI BCTYNaeT B NepBoe JeseHHe 
Kak e€MHOe Weloe. STO XOpOMIO BUAHO M B JasIbHeHWIMX CTaquAx JeNeHHA 3H- 
rotp (pvc. 1, uw). CxoqHand KapTuHa HaG6JolaeTCA W Mp CJIMAHMM cnepMusA Cc 
MOIAPHbIMH A paMHu, KOTOPbI€c B 9TO BPeCMA CaMH HauMHaoT CHBaTbCA. IIpu 
Je@IeHHH Ne€pBHUYHOTO Apa SHAOCHepMa, KOTOpPOoe HacTynaeT Ha 1—2 aca paHb- 
ie MepBOro JesJICHHA 3UTOTHI, MbI TaK%Ke He HaOsIOMaIH pasHUHA MEXK]Ly MyX- 
CKHM UH 2KCHCKHM XPOMAaTHHOM. 

13 BpIIMeNpHBeJeCHHbIX JaHHbIX BHJHO, YTO KYKYPy3e CBOHCTBeH MpeMUTO- 
THYCCKHH THM OMJIOJOTBOPeHHA, T. €. OObEAMHEHHE MYXKCKHX H KeHCKHX Tamer 
IpOWCXOAUT NO HaCTYMJIeHHA NepBOro eeHUA 3HTOTHI JIM NepBHYHOTO Aqpa 
S9HIOCNepMa, B MPOTHBOMOJIOHKHOCTL, HAaNpHMep, OOJIbUIMHCTBY JIMeHHbIX, re 
o6beqMHeEHHe TaMeT MPOUCXOANT JIMMIb Mocse HaCTYNJIeHHA NepBoro JeseHHA, 
T. €. MOCTMUTOTHYeCKH. C TOUKH 3PpeHHA MHTOTHYeECKOH FHNOTe3bI CNeEPMHH pH 
MOCTMUTOTHYeCKOM THe OMJIOJOTBOPeHHA BXOAAT B 3apOJbILIeBbIli MeLIOK, 
XOTA HW B COCTOAHHH Telodasbl, HO 3HAYHTeJIbHO Ooslee MO3yqHeH, 4eM Y KYyKy- 
py3bl, H mMosTOMy, He GyAy4yH B COCTOAHHH Cpa3sy paCTBOPHTb OOONOUKY 2%xKeH- 
CKHX Aep, BMaaioT OKOJIO HUX B COCTOAHMe NMOKOA, OKPyKaKAcb COOcTBeHHOL 
O6OMOUKOH HU BbIAeIAA APbIUKO. 

Kak y2Ke yKa3bIBaJIM B CBOeH padoTe MO mepeHnccseqOBaHUIo Mpollecca onsio- 
OTBOpeHuA y mueHHub E. H. Tepacumosa-Hapamuua wu T. B. Barpiruna 
(13), a Take cya NO pHCyHKaM, MpHBOXMMBIM B paOoTax Apyrux aBTopos, 
TIPCMHTOTHYeCKHH THM OMMJIOLOTBOPeHHA, M0-BHHMOMY, BOOOULeE CBOHCTBEH 
31aKaM. 


Botanuvueckuli uucTuTyT um. B. JI. Komaposa Tloctynuso 
Axagemun HayK CCCP 2 IV 1959 
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PH3HOJOLH A PACTEHHH 


A. T. MOKPOHOCOB u T. H. JIYHAMHA 


K BOMPOCY O POJIA TEMHOFO HW CBETJIOFO MEPHOOB 
CYTOK B ®OTONMEPHOAUYECKOH PEAKUMM KAPTO®EJIA 


(IIpedcmaseaeno axademuxom A. JI. Kypcanocom 3 1V 1959) 


B nocmequee BpeMA YTBEPAMOCh MpelcTaBseHHe O TOM, ¥TO oToNepNosu- 
yecKad peaKILMH KOPOTKOJHEBHBIX BHJOB COCTOHT W3 CBeTOBbIX HM TeMHOBbIX 
peakUHii, KOTOPHIe MpOTeKaloT MOCMeOBaTeJIbHO HM COMpsAXeHHO (1). CBeToBpie 
peakILMH (pOTOMepHOAU3Ma CBAZaHbI C CPOTOCHHTe3OM (?~*) H 3aBHCAT OT HMHTeH- 
CHBHOCTH HM Cle€KTpaJIbHOrO cocTaBa CBeTa, HaJH4HMA CO, HM OT TeMMepaTypph. 
TemMHoBbIe PeaKIHH CBA3aHbI C AHCCHMMJIAWHeH (1) H 3aBMCAT OT TeMIepaTyPpbI 
W COep2KaHuA KUCOpona B Bosayxe (°-8). Cnemuduyeckol OCOOeHHOCTbIO TeEM- 
HOBbIX peaKIMii ABJIACTCA UX JVJIMTeIbHOCTb HM HempeppiBHOcTb. Ha MHOrux 
OOBEKTAX O0Ka3aHO, TO JIA Tlepexofla K UBeTeCHHIO KOPOTKOJHEBHBIC BUI 
Hy2KaioTCA B HelpepbIBHOM TMepHoye TeMHOTbI He MeHee 6—9 uac. (°,°,2°). 
YcrTaHOBJIeHO, UTO BKJIOUCHHE KPaTKOBPCMCHHbIX HHTEPBaJIOB TEMHOTHI MOcpeyH 
CBeTNIOrO MepHoa CyTOK He BJIMA€T 3aMeETHBIM OCOPa3s0M Ha FreHepaTHBHOe pa3- 
BHTHe€ KOPOTKOZHEBHBIX WH JJIMHHOJHeEBHBIX BugOB ('°,",*), B TO BpeMa Kak 
BKJIOUCHHE Jake CaMbIX KOPOTKHX MepHOAOB cBeTa MOcpeqH HOUN Y KOPOTKO- 
JHEBHBIX BHJOB TOpMo3sHT pasBuTHe (4,°,1°,4). Tloka3aHo, uTo HanOoubee 
3a]lepxKHBatollee BJIMAHHe Ha Pa3BHTHe€ KOPOTKOJHEBHbIX BHJOB OKa3bIBaeT 
BKJOUeHHe MOCcpeqH HOUH CBeTa C TaKOH JJIMHOM BOJIHbI, KOTOPbIH CHsIbHee 
Bcero morsomulaeTca xsopodpusiom (7). ABTOpbI NOJaraioT, YTO NOrOULeHHaA 
XJIOPOPHJJIOM 9HEPrHA NMepesaeTca Ha peakWHu, BeLyllHe K PaspyIeHMIO Ma- 
TepHasia, KOTOPHI OOycOBIMBaeT 3aKaKy UBeTOB. OTo copnayaer c mper- 
craBieHuamu M. X. Ualinaxsaua (') 0 TOM, 4TO B TEMHOTe Y KOPOTKOJHEBHBIX 
BUOB MpOHCXOAUT cTaOHIH3aluA MpOAyKTOB (OTOCHHTe3a UW 4TO BKJIOUeHHe 
cBeTa B Te€MHbIM NepHok Beer K HX pacmamy. OuepugzHO, 4TO JasbHeluee 
BbIACHeHHe CYILHOCTH «HeMPMKOCHOBeCHHOCTH» HOUK B (oTomepHoye Gyyer 
MM€Tb UCKJIOUHTEIbHOe 3HAYeCHHe [WIA PeWIeHHA mpoOeMbI cboTOMepHoLN3Ma. 

Bo Bcex WMTHPOBaHHbIX PaOoTax JVIHMTeJIbHOCTb HM HeEMPePbIBHOCTb TeMHO- 
BbIX Peak OblIM MOKa3aHbI Ha OObEKTAX, KOTOPbI€ PASMHOKAIOTCA CeMeHAMH. 
Tak KaK Y MHOrHX KOPOTKOJHEBHBIX BHJOB Pa3MHOXKeHHE OCYIULeCTBIAETCA 
CHelHaJIM3HpOBaHHbIMH OpraHaMH BereTaTHBHOTO BOCMPOM3BeeHHA, TO JWIA 
M3yYeHHA CHeLMPUKN MOTOMEPHOAU3Ma STHX PaCTeHHi HMeeT MHTepec UBy- 
yeHHe POH CBeTJIOH HM TeMHOM (has CoTOMepHoya B *PopMupoBaHUuN KJyOueH, 
JIYKOBHL, BHBHMapHbIX NOueK HW Jpyrux OpraHos. 

B HactosieH paOoTe NPHBOAATCA JaHHBIe NO BJIMAHMIO BKJIIOUCHHA TeCMHBIX 
MHTe€PBaJIOB B CBeTVIbIM MePHOACYTOK M CBeTVJIbIX HHTePBaJIOB B TeMHBIM nepvoy 
CyTOK Ha pasBuTHe KapTodeix, H OCOOeHHO Ha Mpouecc ksyOHeoOpasoBaHHaA. 
H3BecTHO, 4TO MHOrve JuKOpacTyuMe BUALI KapTodeia oOpasyioT KyOHU 
TOJIbKO Ha KOPOTKOM jJlHe, a copTa kyJBTypHoro KapTodeaa (Solanum tube- 
rosum) 3aMeTHO yCKopsioT KyOHeoOpasoBanHe Ha KOpoTKoM He. [lostomy 
KapTOPeIb OTHOCAT K KOPOTKOJHEBHBIM BHaM 0 K1yOHeoOpa3zoBaHuto (!%), 
PacnpoctpaHeHO MHeHHe, YTO NO UBeETeHHIO KapTOWeb ABIACTCA JJIMHHOMHEB- 
HbIM pacrennem (1%,14), Ho HeKoTOppie JaHHpIe (1°) MOSBOAAIOT JYMaTb, YTO KO- 
poOTKHH JeHb ABMAeTCA OarOMNPHATHBIM JIA TeHepaTHBHOTO pa3BUTUA. 

ONbITH MPOBOAWIMCh B BereTallHOHHbIe ces0HbI 1957 u 1958 rr. c Buamu 
Solanum tuberosum (copra Jlopx u Bepauxunren) u Solanum demissum. 
J(it CpaBHeHHA B OMNbITH ObWIH BKJIOUCHbI THMMYHBIC OObEKTH coTONepHOmH- 
WeCKHX MCCeOBaHuu — nepHiia u canaT. PacTeHua BbIpallMBasIucb B Bere- 
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TaIMOHHBIX COcyyax HJM Ha JeIAHKaX Mp cseWyroulux cboTonepuomnyecKuXx 
pexkumax: 1) (MHHBI, ecTecTBeHHbIi JIA WupoTH Tr. CBepymoBcKa, eHub; 
2) KopoTKni, 10-yacoBoli, qeHb; 3) KOpOTKUM JeHb C BKO“eHHeM 20 MHH. TeM- 
HOTHI ocpequ WHA; 4) KOPOTKHH JeHb c BKJIOYeHHeM 20 MMH. cBeTa mocpelH 
HOUHOFO Nepwosa (aMMbI HakaJIMBaHHa u3 pacueta 500 Br Ha | mM? ua BpicoTe 
60 cm or pacrennu). B ompirax c camaToM MH YacTHUHO Cc KapTodenem TemHOTAa 
BKJIOUaIACb B JJIMHHbIM Je@Hb, a CBeET — B KOPOTKYIO HOUb. 

Tlopeqenve nepuuibl M CamaTa B ONbITaX BNOJHe COBMaIO C TEM, YTO OTME- 
yasIM [pyrve uccueqopatesu (1°,4,°,4). BxsmoueHne TeEMHOTHI B CBeTJIbIN NepHoy 
CYTOK He OKa3aJIO BJINAHHA Ha pa3sBUTHe MPH BbIPallLMBaHH Ha OarONpHATHOM 
dbotonepvore. Bkovenve 20 mun. cBeTa nOcpeqH HOU MpuBeNO K NOJaBsJeHuIO 
UBeTeCHHA MePUJIVJIbI, BbIPALLHBAaeMOH Ha KOPOTKOM J{He, H He NOBJIHAJIO Ha pa3- 
BUTHe CaJlaTa, BbIpall[MBaeMoro Ha JWJIHHHOM He. 


Ta6mauna 1 


PasButuve KapTodena B YCOBHAX HOPMAJbHbIX UH MpepbiBaeMBIX PoTOMepHoOLOB 


Solanum tuberosum, 
Solanum demissum, 


HOD TERE 


LOST ars | A058 es 
Bapuautopi * 
4 | 2 | 3 | 4 | 4 | 2 | 3 | 4 | i | Z | = | 4 


Jie OT MOABJeHHA BCXOMOB WO Hauana Pasbl 


Kay 6Heo6pasoBa- 83 | 27 30: | 70 | 27 20 209) S205 Rein 20N ON E26 


He 

I[Berenue Patt — — |28]34|—|} — | 32 36 |—|—] 36 

IlomHoe oTMupaHne | 96 65 Cdr Ss (S469 67 78 98 | 82/80] 92 
OOTBHI 

Xapaxtepuctuxa |+++, 6 Gy Pea Gal 6 Ul ce Ae Ge get ee 
I[BeTCHHA | | | | 


i pu Mweuwa wwe. aa oOumbHO; ++— yMepeHHO; -+ — OJ[HHOUHBIEe 
UBeTHI; 6 — OYTOHBI, onayarwr 


* B ta6a. 1 u 2 3HayeHHe BapHaHTOB CM. B TeKCTE. 


Ta6n. 1 noKa3piBaet, uTo y Solanum demissum ksly6HeoOpa30BaHHe HauH- 
HaJlOCb Ha KOPOTKOM JlHe Ha 47—56 cyTOK nO3qHee, UEM Ha JWIHHHOM He. Tlepe- 
XO, K KJIyOHEOOpas0BaHHlo OKa3aJICA BOSMOXKHBIM Ha CCTCCTBCHHOM JHE TOJIbKO 
B KOHUe JleTa, KOra 3aMeTHO COKpaTHJacb QMHa JHA. Bratroyenve 20 mun. 
TEMHOTHI NOCPpeAW KOPOTKOTO JHA He MOBIHAJO Ha KJyOHeEOOpas0BaHHe, B TO 
BpemMa Kak 20 MHH. cBeTa NocpeqH JWIMHHOM HOUM 3aflep2xKaO KIyOHEOOpa30- 
BaHue Ha 32—41 JleHb 110 CpaBHeHHio C KOPOTKHM JHeM 6€3 BKJIIOUCHHA CBeTa 
mocpequ HouH. TakuM oOpa30M, leTepMHHalMA KsIyOHeOOpasoBaHusA y Sola- 
num demissum KOPOTKOAHEBHBIM (OTOMePpHOAOM MOUTH MOJIHOCTbIO CHHMaeT- 
CA, CCJIM HOU MpepHiBaeTca Bcero Hb 20 MHH. CBeTa. OTO ABIEHHe HariaHO 
wuluocTpupyertca (pxe. 1). 

Y copros, oTHocaAxca K BUY Solanum tuberosum, 5—7-qHeBHOe ycKO- 
pee KJyOHeoOpa30BaHHA Ha KOPOTKOM J{He TakxKe MOJIHOCTbIO CHUMaeTCA 
20-MMHYTHBIM OCBeUeHHeM Tocpequ HOU (CM. JaHHbIe 10 coptam Jlopx u Bep- 
JIMXHHTeH B TAO. 1u2). BauaHne pasppiBa JHA HW HOUM B CoTONMepHose MNII0- 
cTpupyetca Takxke puc. 2, rye noKasaH ypoxali KTyOHel c 5 kycToB 42-jHeB- 
HbIX pacTeHuli copra Jlopx npu mpomexyTouHoH yOopxe 11 VII 1958 r. 

Hadmolenusa 3a POPpMUpOBaHHeM WBETOB NOKa3saJIH, YTO B YCJIOBUAX KOPOT- 
KOFO JHA Y KapTodeia OOpasyioTcA MeKHe OyTOHbI, HO OHH PpaHO xKevITeIOT 
ocpimaroTca. XapakTepHO, 4TO BKJIOUeHHe 20 MHH. CBeTa HOUbIO Pe3KO YMeHb- 
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Tao6auna 2 


Oco6eHHocTH pocta KapTopeia B YCNOBHAX TIpepbIBAaeMbIX (oTOMepHOAOB, MO AaHHbIM 
TIpOMe@KYTOUHEIX yOopoK * 


Copt BepauxuuHreH 


Copt Jlopx, 5 VII 1957r., 


J] 1958 r., AA Vilted Oo euie, 

Bosp. 38 QH. sat eee sc Sapmlnene 
ne ee ea ee wt el en 

BapuauTpl 
dese > elie 1 1-20 es Ae be: eae ats | 4 

Bec 60TBBI 220 |. 340°} 320215270"): 98: | 47018485 1072), 420781908 | 240s) eae 
Uucno way6Het 26 9345 ets 6 alieed 0 | tls} 0 oe 13 ) 
Bec xay6ueli 235 | 640 | 670 | 240 0) 39 | 40 0) OD 1d: || 70m OZ, 


* TlaHHble IpHBefeHbI B pacueTe Ha 1 KyCcT. 


IMO ONaeHHe OYTOHOB, HU OTACJIbHbIe H3 HUX OOPa3s0BaJIH HOPMAJIbHBIe IBETHI 
(ra61. 1). Sto aABMeHHe CBHJETeJILCTBYeT, MO HallleMy MHEHHIO, O TOM, 4TO OT- 
CYTCTBHe I[BeTeHHA KapTodeaA Ha KOPOTKOM He OMpefeneTCA He 3alepxKKOU 


Puc. 1. Kaptodbemb Solanum demissum B Bospacte 41 feHb nocne MOABMeHHA 

BexofosB, 14 VII 1958 r., BeipameHHblit Ha TMMHHOM He (/), Ha KOpoTKOM He 

(2), Ha KOpOTKOM {He C BKJIOUeHHeM 20 MMH. TEMHOTHI MOcpeAM cBeTsoro MepHo- 

jla CyTOK (3) HW Ha KOPOTKOM jlHe C BKIONeHHeM 20 MMH. cBeTa MocpeqH TemMHOrO 
TepHoxa cytoK (4) 


reHepaTHBHoro pasBuTus (1%,'4), a KakHMH-TO (bakTOpaMHU, KOTOpPBIe, YCHVJIH- 
Bad OOpasoBaHue Ha KOPOTKOM flHe KJyOHEH KaK OpraHOB penposxykKuuH, n0- 
aBJIAIOT (POPMUPOBaHHe WBeETOB MPH CTauiHOW TOTOBHOCTH K I[BeTeHUIO. 

OoujaA MPOLOMKUTEIbHOCTS BereTAalHU OT MOABJICHHA BCXOJOB JO MOHOTO 
eCTECTBEHHOFO OTMMPaHHA OOTBHI, KaK 9TO CuleqyeT U3 Tab. 1, Ha KOPOTKOM 
He Ha 15—30 jel Menbuiie, YeM Ha JWIMHHOM. Oror aidexr panHecnenocTu 
KapTodead SHAaYHTeIbHO CHHKaeTCA, CCIM HOUb IpepbiBaeTCA CBeTOM, H He 
3aBHCHT OT BKJIIOUCHHA TeMHOTEI B CBETIbIM MepHo CyTOK. 

IIpuBexeHHpe TaHHbIe MOS8BOJAIOT 8aKJIOUHTL, YTO OOulee yCKOpeHHe pa3- 
BUTHA KapTopesA Ha KOPOTKOM He, YaCTHBIM MPOABJIeCHHeM KOTOPOFO ABJISA- 
eTca ycCkOpeHHe HM yCHJleHHe KIyOHeEOOpa3s0BaHuA, MOUTH MOMHOCTbIO CHYMMAa- 
eTCA, CCIM TEMHBIM MepHok cyTOK mpepprBaetca 20 muH. cBera. PaspyB cBerT- 
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moro nepHoya cyToK 20 MHH. TeMHOTHI He BJIHAe€T Ha CKOPOCTh pasBUuTUA. Xa- 
PakTePHO, 4YTO B YCJIOBHAX MpepbIBaeMbIX CPPoTOMepHOAOB NOBeAeHHe KapTodesA 
| COBMayaeT C MOBETCHHEM MepHJIbl, a He CaslaTa, T. €. KapTodesb BeyeT ces 
| Kak THMMYHOe KOPOTKOAHeEBHOe pacrTeHue. 

Takum O0Opas0M, HeIPHKOCHOBeHHOCTh HOUM B (hoTOMepHoge, HeOOxoAuMas 
| Aula Tepexoya K IBETCHHIO KOPOTKOAHEBHHIX BUOB H MHOFO pas OMUCaHHasA B 
| WuTepatype, Tak»Ke HeOOxOsMMa JIA Mepexoya kK KJyOHeEOOpasoBaHMio y BUOB 
| Kaptopeta C kKavecTBeHHOH (0 ksyOHeOOpasoBaHMio) cboronepHoynuecKol 
|| peakuueH (Solanum demissum) u yaa sddpekra ycKopeHua KIyOHeobpasoBa- 
HUA Y BHUAOB C KOJMYeCTBEHHOM (M0 KTy6HeOOpa3s0BaHuto) coTonepHosNyuecKon 
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Puc. 2. Ypoxali kyOneli c 5 Kycros Kaptrodena copta Jiopx, B Bo3spacte 42 HA, 
1] VII 1958 r. /—4 — To xe, uTo Ha puc. | 


peakuven (Solanum tuberosum). Ecam yuectb, uro y kapTodbesa BereraTHBHoe 
PaSMHOXKeHHe ABJIACTCA MOMHHHPYIOULMM, a MOJOBOMH cnoco6 yTpaTHs cBoe 
3HaueHHe, TO YCTaHOBJICHHaA aHaJIOrHA MOKAY TOPMO3ALWLUM BJIMAHHeEM pepst- 
BaHHA TEMHOTHI B CPOTOMepHOse Ha WBETeCHHe KOPOTKOAHEBHbIX BUJOB VM Ha Kw1yO- 
HeoOpasoBaHHe y KapToesia, Ppa3MHOxKarlollerocAd BereTaTHBHO, HE MO KET 
ObITb IPH3HaHa CyuYaHHOH. OTOT (akT MO3BOAeT AYMAaTb, YTO Mepexoy K OOpa- 
30BaHHIO OPpraHOB BOCIPOM3BeJeHHA Ha OarOMpHATHOM doTonepHore onmpeje- 
JIH€TCA AHAJIOTHYHBIMH Me€XaHH3M4MH Tipu OOpa3s0BaHHH KaK MOJIOBbIX, TaK HU 
BereTaTHBHbIX OpraHOB BOcTpousBeyzeHHA. I]o-BuquMoMy, Tepexoy K kJIyOHe- 
oO0pas0BaHHlo y KapTodesia c KaYeCTBEHHOH peakHel MOXTOTaBJIMBaeTCA TeEMH 
2%Ke COMPAXKCHHBIMH HU MOCeLOBAaTeJIbHbIMH CBETOBbIMH HM TCMHOBbIMM peakILHs- 
MH, KaKHe MOJTOTAaBJIMBalOT WBeTeHHe Y KOPOTKOAHEBHBIX BUOB. B HalIHx OMBI- 
Tax Ba 7-"uaCOBbIX OTPe3Ka TEMHOTHI, pa3feleHHbie 20 MHH. CBeTa, He MOrVIH 
o6ecHeuHTb Mepexox K kKlyOHeOOpa3soBaHHio y Solanumdemissum nu ycxKope- 
HHA KyOHeEOOpas0BaHHa y Solanum tuberosum. Ilostomy MoxKHO jyMaTb, 
YTO TCEMHOBbIe Pe€aKUMH Y KApTOPeA HMEIOT MPOOJKUTEJIbHOCTH Ooulee 7 4aC., 
OHM He MOTyT ObITb TpepBaHbI HM He CYMMHPyIOTCA. OTO BNOVHE COBMAayaeT C 
XaPaKTePHCTHKOH TeCMHOBbIX PeaKIWH, YUaCTBYIOWHX B WeTepMHHAIMN WBeTe- 
HHUA KOPOTKOJHEBHBIX BHOB ('). 
YpambcKult rocyapcTBeHHbIit yHMBepCuTeT Tloerymusio 
um. A. M. Toppxoro 2 IV 1959 
LMTUPOBAHHAA VIMTEPATYPA 
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Jloxxaynn Akayemun nayk CCCP 
1959. Tom 127, Ne 4 


300JIOTHA 


B. M. BEJIBKOBHY 


O MEXAHH3ME CMEHbI OKPACKH Y BEJIYXHU 
(ITpedcmaseaexo axademuxom H. H. lI manveaysenom 18 IV 1959) 


Benyxa (Delphinapterus leucas Pall) — Tunnunpili ceBepHpli eubpuH. 
Oyuolt H3 XapaKTePHbIX ee OCOOEHHOCTeH ABJIACTCA BO3PaCTHaA CMeHa OKPaCKH 
OT TEMHOM y MOJIOJbIX JO YHCTO OeNOH y BSPOCIbIX XHBOTHHIX. Muorne Uccsie- 
JOBATeIH CTPeCMHJIHCb HCNOJIb30BaTb 9TH H3MCHEHHA OKPAaCKH JWIA OMpeeue- 
HMA Bospacta OeryxH ((7~4, °~*, 7%, 1°) uw ap.), NpHueM B WHTepaType WMpOoKO 
pacipocTpaHeHO MHe€HHe, YTO HOBOPOKJeCHHbIe HMeIOT TeEMHYIO, «aClHHy1o» 
okpacky (1,-°, 14, 1%). OqHako, Oyqyun B TeyeHHe pxfa JleT Ha MPOMbICuIe Oe- 
JIYXH, MbI OOHAPYXHIH, YTO TpeAPOAOBbIe SMOPHOHbI HW HOBOPOXRACHHBIe COB- 
ceM He «aCIHJHOrO» TEMHOTO IBeTa, a OKPAalll€HbI B CBeTJIO-CepbIi C KOPHuHe- 
BbIM OTTCHKOM IBeT, TOFa KaK CHJIbHO TEMHEIOT HECKOJIbKO NOApocuiMe COcyH- 
KH, H HM€HHO OHH HMeIOT TY OKpacKy, KOTOPaA OWIHOOUHO MpPHMNCHIBaeTCA 
HOBOPOXKJICHHBIM. []paBya, HeKOTOPbIe aBTOPbl YNOMHMHAaIOT O KOPHuHEeBATON, 
CepOBaTO-CHHeBaTOH Okpacke MovogHIx 3Bepeli (1°, 1, 14), HO HHKTO M3 HUX 
He TOBOPHT O Pe38KOM MOCJIeLYIOUIeEM TIOTeEMHEHHH, H JlaxKe B padoTte (14), cne- 
IlHaJIbHO MOCBALLCHHOH FHCTOJIOrHH KOXKH OeslyXH, MeXaHH3M CMe€HbI OKpaCKH 
He pa306paH. Ilostomy mpuH H3yyeHHH OOUIMX OCOOeHHOCTeH CTPOeCHHA KOX- 
HOrO NOKpoOBa OeJlyXH MbI CNel\HaIbHO coOpaiH HW OOpaOoTaIH MaTepHas OT 
6eyX Pa3JIMUHOrO WBeTa UH BO3pPacTa C TEM, YTOObI BLINCHHTb MCXA@HH3M CMeHBI 
OKpacKH y OeJlyxH. 

JIA KOK OeyXH B WeIOM, KaK MH QWIA APyrHX KHTOOOPa3sHbIX, XapakTepHO 
OTCYTCTBHE BOJIOC, CaJIbHbIX H MOTOBbIX 2Kese3. [IMrMeHT y OKpPalleHHBIX 3Bepeli 
KOHII€CHTPHpyeTcA B 3IHJepMHCe, KOTOPHIM Y B3POCbIX MOCTHTaeT TOVJILHHbI 
7—9 wm, coctaBiaax 51—68% Beca Bcelt KOU Genyxu (4). Takoro pa3BuTua 
9TIHepMHCa MbI He BHAWM HH Y OAHOrO Ha3eMHOFO MJeKOnHTaollero. Ha rpa- 
Hue C JepMOM NOBEPXHOCTh SMMAePpMNCa MMECT BOJIHUCTHIN XapakTep, OOpasya 
JWJIMHHbIC IIMAePMaJIbHbIe TpeOewiKH, B MPOMeKYTKH MeKAY KOTOPHIMA BXOLAT 
JepMaJIbHbIe COCOUKH. TakuM OOpa3soM, SmMepMHC MO_OOeH MIacTHHKe, Mpo- 
JbIPABJICHHOH MHOPOUHCJICHHBIMH Je@pMaJIbHbIMH COCOUKaMH. Takoe cTpoeHHe 
He TOJIbKO CMOCOOCTBYeT YCHJICHMIO MIPOYHOCTH COeHHEHHA SIMZepMuca Cc jep- 
MOH, HO BO MHOFO pa3 YBeJIMYMBAeT MVOILalb POCTKOBOFO COA, KOTOPHIH n0- 
KPbIBaeT SIMHepMaJIbHbIM TpeOemlok Ha TpaHHlle C J€PMaJIbHbIM COCOUKOM. 
OcHOBy 9MHepMHCa COCTABJIAIOT POCTKOBbIM WH CeTUATHIM COM; 3epHHCTHIit 
HW OseCTALLMH — OTCYTCTBYIOT, a POrOBOH y B3pOCbIX GeMyX Pa3sBHT OTHOCH- 
TeEJIbHO cw1a60. 

Y HOBOPOXKAeCHHOrO JeTeHbla OeyXu DHHOK 165 cM OCHOBHOe KOJINUeCTBO 
MIM’MeHTa KOHICHTPHpyetca Ha panne c MepMoH, B CaMOM HMKHeH uacTH 
STIMepMaJIbHBIX rpeOemkoB (prc. | A). B stom mectTe snHJepMaJIbuBIe rpedert- 
KM Y3KHe, a CTeMeHb MMTMeHTAaIlMH TaK BeJIMKa, UTO MMTMCHT 3aKPbIBaeT BeCb 
rpedemok. Ilo mepe yaseHusA OT ePMbI K NOBEPXHOCTH KOXKU SNMJepMabHIE 
rpeOeuikH paCWIMpAIOTCA H UHTCHCHBHO MHIMCHTHPOBaHHOM OCTaeTCA JIMIIb 
MX KpaeBax pocTKoBad yacTb. Ha yposue cpequel vacTH snMepMaJIbHOrO rpe- 
Oelmka TIbIOKH NHTMCHTa JOBOJIbHO PaBHOMePHO pacnpeseeHEI B Me@KKIeTOU- 
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Puc. 1. A —HwKHAA uacTh SMMJepMabHbIX [peOelIKOB HOBOPO?KeHHOTO 
OeylioHKa (reMaTOKCHJHH, 903HH, 20 15); B —cpeqHaA uacTL SIIHepMab- 
Horo rpeGelliKa HOBOpoOxeHHOrO Oey WwonKa, 165 cM JWHHbI (reMaTOKCHJHH, 
303uH, 4015); B — ocHoBaHHsA 9TMepMaJbHbIX rpeOeliKoOB AeTeHbIllla Oeny xu 
quIMHoli 235 cm (remMaTOKCHHH, 903H, 20 X 15); ! —cpeqHaAA YacTb dH epMasb- 
Horo rpeGellKa feTeHbila OeryxH mauHon 235 cM (reMaTOKCHJIHH, 9303HH, 
4015); —Bepxuxaa uacTb 9H epMasbHOrO rpeOewika leTeHblila OenyXxH 
manHoli 235 cm (reMaTOKCHAHH, 303HH, 40 X 15); 0 — epMauJIbHbIM CocoueK, 
3 — 9IIMepMasbHbii rpe6ewlok, #4 — MelaHHH, mq — MemaHodop, 0 — OTPOCTOK 
MejlaHotpopa 


DAH, t. 127, Ne 4, BembKonu4 


IX IIPOCTPaHCTBaXx, a B CaMMX KJI€ETKAX KOHI[CHTPHPYyloTCA Hall APOM, OOpa- 
yi Kak Obl «mamouKy» (puc. | 5). Eme sBauue, Ha ypoBue BepxHeli vacTu 
HepMaJIbHOrO rpeOeuika, NHTMeCHTA CTAHOBHTCA 3HaYHTeIbHO MeHbue. Tpa- 
yatbI MeJlaHHHa HaXO[sTCA TOKO B KJeTKaX, Te OHH HeMHOPOUHCJIEHHEI, 
f POCTKOBOH 3OHE H MeXKKJICETOUHBIX IIPOCTPaHCTBaXx OHH OTCYTCTBYIOT. Xapak- 
2PHOH OCOOeHHOCTHIO KOXKH HOBOPORACHHOTO ABJIACTCA MOUHOe pasBuTHe 
oroporo cox (1,8—2 mM), KoTOppbIli HayMHaeTCA cpa3y Hay BepmuHOW jJep- 
aJIbHOrO COCOUKAa H 3aHHMaeT MOUTH MOJIOBHHY TOVJIULMHbI BCerO 3JNMepMuca. 
JeTKH POFOBOrO CJIOA HMEIOT CbEXKUBIINECA Apa, MIOTHO OKPYy2KeHHBIe po- 
IBbIM BeULeCTBOM, H MHrMeHTa B HHX HeMHOYO. 

Takoe cTpoeHve 9nuyepMuca MH pacipeseteHHe B H€M MHIMeHTa CO3jaeT 
BeTJIO-Cepyl0, C KOPHUHEBAaTLIM OTTCHKOM, OKpaCKy KO%KH HOBOPOXeHHOrO 
eJLYWIOHKAa. 

Y mogpociero cocyHka WMHOH 235 cM KapTHHa pe3skO MeHseTCA. Obmlaa 
OILLHHa SMMAepMHCa MOUTH He H3MeHAeTCA, HO COOTHOIMeHHe ero YacTel CTa- 
OBHTCA HHbIM. TOM{HHa poroBoro cod yMeHbuaeTcA 20 0,33 MM, a wuMpHHa 
MMJepMaJIbHbIX rpeOemmkKOB yBelHuNBaeTca c 15—33 yo 85—100 p. B pocrKo- 
OM CJIO€ OY€CHb MHOFO Je AWLNXCA KeTOK. BcweycTBHe Takoro OypHoro pocta 
MMyepMHca KOHICHTPalWA NHIMeHTa B HWXKHEH YaCTH 3NHAepMasIbHOrO rpe- 
ellika H B POCTKOBOM CJl0e pe3KO yMeHbillaetTca (puc. | B), H OH yxKe pacno- 
araeTcA BO BCeH TOE IMHAepMuCa, B KJIeETKAaX H M@KKJIETOUHDIX MPOCTpaH- 
TBaX. UeTKO BHI AIOTCA MeaHOdopEr (puc. 1 /), KoTOPHIe JOBObHO TyCcTO 
OKPbIBaIOT POCTKOBbIN COW SNMAeCPMaJIbHOrO rpebelika MOUTH Ha BCeM eFo IIpo- 
s2KeHHH. KowMuecTBO MHTMe€HTa B MewaHOopax YMeHbIUNaeTCH CHH3Y BBepXx: 
HWDKHeH YacTH rpeOellika OHH YeEPHbIe, B CpeHeH YaCTH KOPHUHEBHIE, a BBEPXyY— 
BeTJIO-kKOpHuHeBbIe. B HuKHeM YacTH rpeOelika OHH HMewT pa3sMepHr 2Z0—15 
a 17—10uu cBoeH JHHHOH OCbIO HalpaBJIeHbI BAOJIb rpeOeuika. B ToM xe 
alpaBJIeHHH OT HHX OTXOAAT HM OTPOCTKH AHHOH 10—30 p», mpwuem HH pa3sy 
e HaOwioaIMcb MHOToOoTpocuaTpHe MewaHOpoph. OOnrmyHO OHH He HMeIOT HH 
JHOrO OTpOCTKa HIM TOMbKO OFHH. C MpoywBuxKeHHem nO rpeGelliKy BBepx, 
/ pOroBOMy CJIOI0o, pa3Mepbl MewaHOPOPpOB HeCKOJIbKO YMeHbIMAaIOTCH 
mo 1210 #) uw mpHoOpetaioT OKpyrslyio opmy. 

B pacnpejemeHuu NHrMeHTa CpeqH KJIeTOK HaOJloqaeTcA OOpaTHan 3aBHCH- 
OCTb: 110 Mepe MPOABUXKeHHA BBeEPX K POTOBOMY CJIOIO MHIMeHTAallWs HECKOJIb- 
oO yBernunBaetca (pune. | J). Poropok coh oTcTouT Ha OoubIee paccTOAHHe 
T BeEPIUHHbI J€pMaJIbHOrO COCOUKA H COCTOHT Kak ObI H3 BYX CJIOeB: BepXHero, 
MOPHOHAJIbHOrO, C MaJIbIM KOJIHYCCTBOM MHIMeHTa WH HM2KHEFO, 3HAYHTEeJIb- 
iO Gomee HHTCHCHBHO MHrMeHTHpoBaHHoro. Ilo Mepe oOporoBeHusA KeTOK MHTI- 
CHT TePpACT B HHX CBOE MONAPHOe MONOReHHe, TILIOKH MeJIaHHHa YKPyNHsA- 
XTCA WM pPpaBHOMePHO pacmOvaraijoTcA BOKpyr spa. 

Takoe crpoeHHe smumepMuca H pacipeyeeHHe B HEM MIHIMeHTa CO3aeT 
€MHO-cepylo, MOUTH YePHy1o OKpacKy NMospocwero eTeHpuma. 

Y 6eryxu qnuuHoH 345 cm nurMeHTa yxe Maio. B HMxKHeH YacTH smu ep- 
[aJIbHbIX TpeOeuIKOB OH OTCyTCTByeT BOOOUe. HecKombKO Bplle, B cpeqHel 
acTH rpeGemikKa, €CTb MesIaHO*OpbI, HO OHH HEMHOFOUHCJICHHbI, XOTA HW OTMEe- 
aloTCa mouTu WO ero Kona. I[urmeHTa B HHX H€MHOTO, H OHH HMeIOT CBETJIO- 
opwuHeByro oKpacky. Mx pa3mepbr TakxKe yMeHbUIMIMCcb. B HuxKHeH YaCcTH 
peOenika BCTpeyaroTca MemaHodoph! pasmepom 20—10 » Ha 10—7 ». OrpocrKu 
- HUX OTMeUAIOTCA KpaliHe peqKO, HO MoryT locTuraTb 20 ». B cpeqHei HM Bepx- 
eli uacTAX rpeOelmKa pa3MepbI MeaHO*OpoB yMeHbiuaoTca 20 15—7 Ha 7— 
} p WM OTpocuaTHIe MemaHOpopEr y2xe He BCTpeyaioTca. B oKpy2KaloulMx Ux 
JIGTKAX POCTKOBOFO CJIOA ECTb HEOOJbIUIOe KOJIMYECTBO IHTMEHTA, a B KJICETKAaX 
pequHeh uacTru rpeOeuika nurMenT oTcyTcTByeT. Hemuoro ero HW B MeXKKJIETOUHbIX 
pocTpaHcTBax. Kpome Toro, OYe€Hb MaJIO esIALMXCHA KsIeTOK; BHMMO, TeMM 
ocTa SIMepMHcCa HayMHaeT 3aMeVIATBCA, M KJIETKH POCTKOBOFO CJIOA Ppa3- 
OCAT MHPMeCHT y2Ke MeHee HHTCHCHBHO. YMeHbINeHHe PasMepOB HM 4MCJIa MeJa- 
OpOpoB MpHBOAMT K HepaBHOMepHOMy paclipeyeteHMio MHTMeHTAa, M Hay Bep- 
IMHOM JepMaJIbHOTO COCOUKa MMIMeHT BCTPeyaeTCA TOMbKO B OTACIbHBIX KJIET- 
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Kax. B HauyHHalouluX OpOroBeBaTb KJIeTKaX MMPMeHTa HEMHOFO, HW COXpaHAeTc 
TakOe %Ke HepaBHOMepHoe ero pacnpeyenenve. B THMHYHO POPOBOM COC MHI 
MeHTaLMA He3sHauuTeltbHa. Takoe cTpoeHve 9mHgepMuca, KOJIMYeCTBO H pat 
MpeyqeleHHe MHrMeHTa B HEM CO3JaloT CBeTJIO-CBeTJIO-Cepylo OKPaCKy KOMKE 

Y Oenyxu juimnoli 470 cM NMrMeHT B SIMAepMuce NOJIHOCTbIO OTCYTCTBYE] 
yeM HM OnpefemaeTca ee UMCTO Oead OKpacka. 

Takum O6pa30M, CMeHa OKpacKH OeyXH MpoucxoOLUT cieLyIoulMM OOpa3soM 
Y HOBOpOxeHHIX OeyiaT OCHOBHOe KOJIMYeCTBO NIHTMeHTa KOHILCHTPHpyel 
CA B HWKHel uacTH 9MepMa/bHuEIx rpeOemmkos. B ux cpeqHeH YacTH NMTMeHT 
y2Ke MeHbIUe, a BbIIIe ero coBceM MaJIO. PacmouoxeHHe NMIrMeHTa, OCHOBHOF 
erO KOJIMUeCTBA, Y OCHOBAHUA 9IMepMuca, Ha rpaHMlle c JepMOH, H MOILHO 
PasBUTHe POTOBOrO COA CO3MaIOT B WEMOM OKPacKy, KOTOPad MO*KeT OLITh Ha 
3BaHa CBeTJIO-cepOl C KOPHUHEBATHIM OTTCHKOM. 

Tlocne poxyeHua MpOucxXOLHT MHTeCHCHBHBIM poOcT eTeHbIIa, KOTOPBI 
3aXBaTbIBaeT M amMmepmuc. Y cocyHKa AMHON 235 cM TOJMMHAa STM epMuc 
H3MeCHACTCA HeSHAUHTENIbHO, HO 3HAUHTeJIbHO H3MCHACTCA COOTHOMWeHHE er 
yacTell; Tak, TOJIIIMHa POroBOro CJIOA YMeHbIUMIach BS pas, a HMKHMe wacT 
SIMAePMaJIbHbIX TpeOeuIKOB CTaIM B 4—5 pa3 wupe, HW KOMMYeCTBO MHITMeHT 
B HHX 3aMeTHO yMeHbIIMNOCb. K sTOMy BpeMeHH paCTYyWve KIeETKH pasHec 
MUrMeHT MO BCeH TONNE SmMMepMuca. OOulan OKpacKka jleTeHbIMIa Oeyxu CTA 
HOBHTCH TeMHO-CepOH, MOUTH uepHOH. 

B janbHeiuiemM, C pocToM OelyxXH, MpOuCxXOAHT NocTeMmeHHOe MOCBeTJIeHH:} 
OKPaCKH, KOTOPOe ABJIAeTCA CJICICTBHEM MpOROsMKaolleroca pocTa 3BepaA U 
COOTBETCTBEHHO, e€rO KOK. Bmecte c TEM NHTMCHT BHOBb He OOPa3syeTca, MU KOM 
yecTBO ero Ha eUHUILY MW1omaqu MOCTeMeHHO YMeHbIWaeTCA, 4TO MPOWCxXO]H' 
3a C¥eT MOCTeNMeHHOrO BbIHOCa YaCTH eFO B CJIYNIMBaIOULMHCA POroBOH CJIOM 1} 
pacripeyesieHHuA OCTAIOWeroca, BCe YMeHbIUalolleroca KOMHYeCTBA MIHTMeHTAa Hi 
Bce BO3pacrTalollyio Miomayb. MU, Hakone, moce Wemoro pAa UBeTOBHIX Tepe 
XOJOB KOJIMUeCTBO MMTMeHTa B KOMKe OelyXH CTAHOBUTCA COBePIIeHHO HHYTOK 
HbIM, a TOTOM HM OHO UcuesaeT, H OeyxXa CTaHOBHTCA 4HCTO OevIOn. - 


VYuctutyT Mopdoioruu  XKMBOTHBIX Tloctynuo 
um. A. H. Cepepyosa 17 IV 1959, 
Axajlemun Hayk CCCP , 


HUTHPOBAHHAA JIMTEPATYPA i 

| 

1B. A. Apceubes, Becrn. Jlanbu.-Bocr. cbunuana AH CCCP, 19, 131 (1936). 
2B. 1. Tenruep, Tp. Hayun,-ucen uncer. 3001., 4, B. 2,.3 (1930)... 3C, B. Doug 
g@ees, C.K. Kaymos, Tp. BHMPO, 3, 24 (1936), *F. ©. WpykxKep, C. MH. tae 
KuuKoO, Tam xe, 3, 53 (1936), &°M. ® 3a%k0B, Pa6otst O6cKo-Ta3oncK. HayuH.: 
ppi6oxos. crantiuu BHMPO, 2, B. 1, To6onpex, 1934, erp. 17. ®T.E. Hukxoascxu it, 
Tp. BHUPO, 3, 35 (1936). 7C. K. Kaymos, Tp. llonapx. komuccnu AH CCCP, 27, 
J1.,1936.._ ® C. Ki. Kal aM O Bop ana AH CCCPa UE 109q1oaR. C.K. Kaymoes, 
Tp. BHHMPO, 12 (1939). 1° H.H. MecKos, Mopcxue spepo6olinsie mpompican, ApxaH. 
rembcK, 1931, crp. 142, 14M. M. Caenuos, Kuroodpasubie ambHeBocTouHDIxX mopel, 
Buagupocrox, 1905, %H. A. Cmupnos. Spepy Apxtuxu, JI., 1935, erp. 544, 
3K. K. YancxKuit, Mopcxue spepu Copercxoli Apxruxu, JI., 1941. 14 W! Bonin 
V.D. Vladykovy, Contributions de l’Inst. de Zool. de l’Univ. de Montréal, 7 
eae 1 W. Kukenthal, Denkschr. der Medic. Naturwiss. Gesellsch. zu Jena, 1 


930 


Joxnagn Axkagemun nayr CCCP 
1959. Tom 127, N 4 


IKCHEPHMEHT AJIBHAA MOP®OJIOLH A 
T. A. CHHMIbIHA u T. H. JIOBSATHHA 


K METOAMKE IKCNEPHMEHTAJIbBHOTO BOCIPOM3BENEHM SI 
ATEPOCK JIEPO3A Y KPOJIHMKOB 


(I]pedcmaeaexno axademukom H. H. Anuukoeoim 11 IV 1959) 


Uspectuo, 4TO JIA NOHHMaHHA MHOPHX BOMpOCcoB NaTOreHesa aTepockKepo3a 
yelOoBeKa OOIbIIOe 3HAaYeCHHeE HMeeT 9KCHEPHMeHTaJIbHOe BOCTPOHsBeLeHHe 
ro sadoneBaHua. J[O nocueqHero BpeMeHU OOIIeIPHHATLIM CHOCOGOM Mouy- 
IMA XOJIECTEPHHOBOFO aTepocksJIeposa Y KPOJIHKOB ABJIAe€TCA MeTO MOBTOp- 
X MHOPOKPaTHBIX BBeCJeCHHH yepe3s 2XeJYAOUHbI 30H, XOJIECTePHHAa, PaCTBO- 
JHOrO B PaCTHTeJIbHOM (HalpHMep, MOJCOJIHEYHOM) Macuie. OHaKO HeKOTO- 
€ aBTOPbI IPHMeHAJIM HW Apyruve cnocoObr BBeACHHA XOsleCTepuHa WIA BOCMpPO- 
3eJ(eHHA aTepocksiepo3sa. Hampumep, BBeqeHHe ero B CyXOM BHJe B KeaTHu- 
BbIX KalicyJax ((',*)H Wp.), WIM B CMeCH C OBCOM (*); ¥acTb aBTOPOB BBO MIA 
[BOTHBIM XOJIECTeEPHH B BHe SPHPHOH BbITARKKH, WOOaBAA ee K Mule ((*, 
) uw ap.). A. HW. Moxnauezpa nowyuasia arepocksiepo3 y 4 KpouIMKOB KOpMutie- 
eM OBOULaMH c mWpHOaBKou 0,3 r xomecrepnua. M. A. JleBueHKo c corp. BbI3- 
I runepxowecTepHHeMHIO HU aTepocksepo3s y 11 KpowHKOB, KOpMA Ux exKer- 
3HO xovlecTepHHOM (no 0,25 r Ha | Kr Beca), CMeLIaHHbIM C MpoTepTol Mop- 
BbIO. B ombiTaX ABYX NOCJIeHAX ABTOPOB y KPOJINKOB Ppa3BHBaJlaCb BbICOKaA 
lepxosectepHHemua Zo 1000—1800 mr %. H. A. lOmteHko ckapmauBasa 12 
OIHKaM exkeHeBHO 100 r TeproH MopKoBH c 3 r xoslecTepHHa B TeyeHHe 30— 
u 60—70 qHel. Y Bcex KPOJIMKOB Ob OOHapyxKeHbl aTepockMepoTHYeEcKHe 
MCHEHHA B aopTe, YaCTbIO OYeHb pesKHe. J[aHHbIe O XOJIeECTePHHEMHH HW MHK- 
SKONMYeECKHX H3Me€HeEHHAX B paOoTe TIOnleHKO OTCYyTCTBYIOT. 

PesyJIbTaTbI ONbITOB, NOyyeHHpIe Moxuaueson, Jlepyenko c corp. u lOmen- 
, IpeCTaBJIAIOT HHTepec B TOM OTHOIICHHH, YTO B JaHHOM CJIy¥ae XKHBOTHBIC 
MM moeaioT OObIMHYIO WIA HUX NHULy c WOOaBeHHeM xosecTepHHa. Takum 
)Aa30M HCKJIOUAeTCH BO3MO%KHOC BJMAHHeE eXKeTHEBHOFO 30HJMPOBaHHA HU 
CHUA TMOACOMHEYHOTO MaCJla, ABJIAOULerocH HeOObIMHOH MHMULeH WIA KPO- 
Ka B @CTCCTBCHHBIX yCJIOBHAx. HecoMHeHHO, Takaw MOCTAHOBKa OIIbITOB 
SICTaBJIAeT HEKOTOPbIN HeMOCTATOK H 3aTPYyJHAeT COMOCTaBJIeHHe 9KCepH- 
HTaJIbHO BbISBaHHbIX aTePOCKJIEPOTHYeCKUX H3MeHEHHH apTephHu c mojo6- 
MH »Ke€ H3MeCH€HHAMH Y UYeJIOBeKa. 

YuuTbIBad CKa3aHHOe, Mbl MpoceqNIN pa3sBuTHe rulepxoecrepHHeMun 
‘POJIMKOB HM ATePOCKJePpOTHYeECKUX H3MeCHeHHH B aOpTe M B BEHCUHBIX apTepHAX 
ya pH KOPMJICHHH XKUBOTHDIX XOJIECTePHHOM, CMCIIAHHbIM C MOPKOBBIO 
Ac OprokBol. Haim onpiTpi Obiiu mocTaBueHbI Ha 20 KponHKax OOoero Nona, 
om oT 1800 no 2000 r. 16 KpomukoB exKeHEBHO B TeyeHHe 4 Mec. NOyyasH 
1 r xomecrepuHa, cMewiaHHoro co 100 r MopKoBn, MponyuleHHOu Yepes MxCO- 
Sky. 4 KpouuKa B TeveHHe 2 Mec. MOMyYaIM TO Ke KOJMYECTBO xoOJeCTe- 
Ha, cMemulaHHoro co 100 r O6p1oKBbl, TaK2%Ke MpPONyUleHHOH yepes MsacopyOxy. 
PKOBb H OPIOKBY KPOJMKH MOyyaH YTPOM, KpOMe TOTO XKHBOTHHIC€ MOJy- 
IM OObIMHBIM KOpM (oBeCc, ceHO) H BOLY. Bee KpOJMKM MOeMasH CaMOCTOATEIb- 
. 6€3 OCTaTKa, Pa3MeJIbUCHHYIO CMECb. 

Y Bcex KPOMMKOB K HayaJy OMbITa OblwlO CAeaHo ompeyedeHne codepxaHUuA 
lecTepHHa B CbIBOPOTKe KpoBH moO cmoco6y Heimuioca: ono KomeOan0cb 
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ConepxKanne xosectepuHa B CbIBOPOTKe KPOBH B HOpMe HM IIpH KOpMJICHHH KOpHerMOpe} 
(B M¥aAurpaMM-mpoleHTax) | 


NoNe lo Kopm- 1-H 2-ii 3- ti 4-H | NoNe | Jlo kopM- 1-1 2-t 3-H 4. 
Tin ide JICHHA mec. Mec. Mec Mec iB UE JI@HHA mec. mec. Mec. ME} 
MopKOBb 11 122 540 350 | 655 | 48) 
12 108 532° | 4250/1436 egal | 
4 ie 1440 | 1210 955 | 920 13 112 448 — — -] 
2 88 1090 | 2550 645 510 14 40 420 Cid ese =| 
3 52 1080 | 1625 | 1920 | 655 15 116 320 488 570 | 34} 
4 92 856 | 1420 | 1552 655 16 92 232 405 704 | 76) 
5 120 850 | 1495 | 1600 = 
6 |. 428 | 745 | 1024) 765 | 644 DEON GEE! 

7 36 620 1S |) TO) 2p 7 76 1264 | 1288 — _ 
8 88 600 575 640 648 18 92 1176 | 1400 — =| 

9 32 595 | 1460 | 1000 = 19 76 960 | 1232 = = 
10 28 570 | 4405 745 | 400 20 36 408 528 = = 


m0 TOMy »%xe cnoco6y. Kak MOxKHO BUJeTb H3 Tabu. 1, ye vepes Mecal, 0c 
Havala lepHoja KOPMJICHHA K&aK MOPKOBbIO, TaK HU Opr1OKBOH HaOuFO awe 
3HAUHTeJIbHOe YBeIHYeHHe COepKaHHA XOeCTepHHa B CbIBOPOTKe KPOBH ( 
232 yo 1440 mr %). K Kony onbita y 6oubIweH YaCTH KPOJIMKOB pasBUBasla 
BbICOKas THMePXONeCTepHHEMUA, HE MCHEe BHICOKaH, YEM IPH KOPMJICHHM KE 
JIMKOB XOJIECTEPHHOM B MOJCOJIHEYHOM Macule. | 

IIpu sexppiruu 16 KpouMKOB, yOHTHIX Yepe3s 4 MeC. KOPMJICEHHA xOuecTep 
HOM C MOPKOBbIWO, a TakxKe 4 KPOJIHKOB, YOHTHIX Uepes 2 MeC. KOPMJICHHA XOUE 
TEPHHOM C OPIOKBOH, B aOpTe HaOJIOAaHCb JOBOJIbHO Pe3KHe aTePOCKJIEpOT 
yeckHe H3Me€He€HHA B BHJl€e MHOMKECTBCHHbIX KPYMNHbIX CJIMBaOULHXCA BMeC 
aTepockJIepoTHyecKUX OuaeK. Y OobWeH YacTH KpomHKOB (14 us 20) arep 
CKJIepOTHYeCKHe OJIALIKM MOKPbIBaJIH MOUTH BCIO MOBEPXHOCTb Kak TpyJHO 
TaK HM OprowIHOH aoprTht. ; 

IIpu oxpacke aopr in toto cygan III sce OnsmkH OKpalmMBasuCcb B APK 
OpaHxKeBbIH UBeT. - 

IIpH MMKpocKONMyecKOM UCCeOBAaHHH Cpe30B M3 Pa3JIHUHBIX OTe 
aOpTbl, OKPalleHHbIX Ha 2%KUp cyan III, HaOmofanuch pasM4HbIe cTaquu pa 
BHTHA aTepOCKJIepOTHYeCKUX H3MeHEHHH, HauHHaA OT uddysHoro oT0OX 
HHA Me€JIKOKaleJbHbIX JIMMOHJOB B OCHOBHOM BelIeCTBe BHYTPeHHel O6OuI0UI 
aOpTH, JO OOpasoBaHHA KPYNHbIX aTepOCKJepoTMYeCKHX OusUeK. ATepocKs 
poTuyeckve OJIALIKH COJepxKaJIH OOMbUIOe KOJHYeCTBO KJICTOUHbIX 3JICEMeHTI 
(HMOWTHBIC MakpodarH) M BHEKJIETOUHBIX JIMMOWAHBIX OTJOKeHHH (puc. | 

Tloc1e H3Be4eHHA JIMMONLOB B OCHOBHOM BellleCTBe GOJIAIICK KPOMe KueTO 
HbIX SJIEMCHTOB HM BaKYOJIb Ha MeCTe ObIBINHX JIMMOKAOB ObIIO OOHapyxKeHO J 
BOJbHO OOJbINIOe KOJIMYeCTBO S/aACTHYCCKHX HM APFHPOHbHBIX BOJIOKOH. 

Tak 2Ke KaK H B aOpTe, B BeHCUHBIX apTepHAX cepAla HaOmOMaIuCh pesk’ 
aTeEPpOCKJIEpOTHYCCKHE H3MeHEHHA B Be KPYMHbIX aTepOcKNepoTHyeCcK! 
OvIMLMeK BO MHOPHX BHYTPHMBIIUCYHEIX BeTBAX. Ilo cBoemy xXapakTepy MH pacn 
JIOWKEHHIO aTePOCKJIEPOTHYeCKHe OJIAWIKH B BCHCUHBIX apTepHax cepaua HUY 
HE OTMYAIMCh OT ONHCAHHbIX HaMH UM APyrMMW aBTOpaMH aTepocKJepoTuy 
CKHX H3MCHCHHH, PaSBUBalollHxCA MPH KOPMJICHHH KPOMHKOB xOvlecTepHHt 
B Mace (puc. 2). 

TakuM 06pa30M, KaK MOXKHO BHJCTb 3 MPHBeJCHHBIX Pe3y/IbTaTOB ONBITC 
Y KPOMHKOB IPH KOPMJIGHHH HX XOJCCTEPHHOM, CMCLIAHHBIM C MOPKOBbIO HM. 
OplOKBOli, yaeTcCA B CpaBHUTebHO KOPOTKHIi cpoK (2—4 mec.) NOJIYUYUTh B. 
COKYIO THITe€pXOMeCTepHHeMMIO, BBISbIBAIOWLYIO PasBHTHe PesKHX aTepocKsep 
THYCCKUX H3MeHEHHH. Y Hac COXMIOCh LaxKe BevaTIeHHe, YTO pH KOPMd 
932 


Puc. 1. KpymHasa aTepockjlepoTuueckaad OnaulKka Cc G6O/bUIMM KO- 
JHUeCTBOM JIHTIOHJOB B aopTe y KpOwIMKa, MosyuaBulero B TeueHHeE 
4 mec. 1 r xomecrepuHa c MopKoBbio. Oxpacka cyau III 


Puc. 2. ArepocKmepoTuyecKkaad OAlKa BO BHYTPHMbIMeUHOH 
BeTBH JleBoli BEHEYHOH apTepHuH cepa. YcmoBuaA onpita Te Ke. 
Oxpacka cyyau III 


HAH, tT. 127, Ne 4, Cunuypina, Jloparuna 


KPOJIHKOB XOJIECTEPHHOM B TOACOJIHEUHOM MaCJI€ [WIA Pa3BHTHA CTOJb 
| Pe3KHX H3MeHeHHH TpeOyeTcaA Oonee WINTeMbHbIA CpoK (6—7 mec.). 
HT€PeCCHO TakxKe, YTO B HaCTOAMMX OMbITaxX He ObIIM OOHAPyKeHbl KPO- 
M, yCTOHYHBbIe K pasBUTMIO THMepXosecrepHHeMHH HM aTepocKyeposa; 
<]LY TEM,. IPH KOPMJICHHH XOJIECTEPHHOM B MOCOJIHEYHOM MaCJle, 10 JaHHbIM 
M. Jlelireca 4 HallHM, Takwe KPOJMKH cocTaBsAIOT He MeHee 10—13%. 
BMOXHO, YTO MpHOaBKa MOMCOIHeEYHOrO Maca JIA PacTBOPeHHA xoOvlecTe- 
Ha B H3BeCTHOM CTeNeHH 3ajlepxKHBaeT PasBUTHe TuNepxXO/ecTepHHeEMHH 
pockuJleposa BCeACTBHe HaJIMUMA B STOM BHJe Macyla HEKOTOPOrO KOVIHYeCTBA 
HaCbIICHHbIX XKUPHbIX KUHcOT (+). 

| MoxHO Tpe@nOJIOKUTb, YTO KOPMJICHHe KPOJMKOB XOJIeCTePHHOM B BHJe 
PCH C H3M@JIbYCHHOH MOPKOBbIO HWJIH OPIOKBOM B KaKOH-TO CTeMeHH cr0co6- 
pyeT BCaCbIBaHHIo XO/leCTepHHa H pa3BHTHIO THN€PXO/eCTEPHHEMHH, CONpo- 
WatOuleHCA OTJIOXKeHHEM JIMMOHOB B CTeHKe apTepuu. OgHako “Ian Oouee 
HOrO OTBeTa Ha JaHHbIi BOMpOC HEOOXOAMMb! JaIbHeHIWIHe IKCHeEPHMeHTAaJIb- 
e@ ucceqoBaHuAd. Bo BCAKOM CJIy4ae, Ha OCHOBAHHHM MMeIOWIMXCaA y Hac JaH- 
‘X MOXHO CUHTATb, YTO CMOCOO BBEJeCHHA XOJIeCTepHHa B CMeCH C HEKOTOPbIMH 
MeJIbDYCHHBIMH KOPHEeMIOLaMM (MOPKOBb, OpioKBa) MpescTaBAeT U3SBeCTHBIC 
eMMYIeCTBa Tepe MpexHHM OOMIeyMOTPeOUTeIbHEIM CHOCO6OM BBe,eHHA 
TO Ke BellleCTBa B PaCTBOpe PaCTHTeIbHOTO MaCcuJla. 


Tloctynuso 
8 IV 1959 
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PUBHOMOL b 


b. H. MAHYXHH u Tf. A. BYSHUKOB 


KOJIMYECTBEHHOE H3Y4YEHME AJPEHAJINHA 
HW HOPAXPEHAJIAHA B HAAMOWEGVHHKAX KYPHHOrO 3IMBPHOE 


(I7pedcmaeaeno axademuxom A. H. Baxyaeasim 6 IV 1959) 


KomnuecTBeHHOe H3yYeHHe MeAMaTOPOB HePBHO CHCTeMBI yY Pa3sBuBarouly 
CH IMOPHOHOB HeEOOXOAUMO AIA paspaOOTKH OHO W3 BaxKHBIX WpoOsemM u34 
JIOTHH — T1pOOJIeMbI CTaHOBJICHHA PePyJIATOPHBIX M@X@HH3MOB B OHTOreHeS 
B sMOpuopusuouorMueckoli sIMTepaType MMe€eTCH OTHOCHTeNbHO OO/BINOe K 
JMM€CTBO PaOOT, MOCBSIMLeCHHBIX CHCTeMe aleTHJIXO/IHH — xomMHacTepasa. 3H 
THTCJIDHO MeHbIe HCCJICHOBaHbl KOJIMYCCTBEHHbI€ BOSPaCTHble HSMeHCHHA aff 
HAJIMHONOJOOHHIX BEULECTB, a HMeIONHeCA 110 STOMY BONpocy pa6orE B 6OM 
MIMHCTBE CJly¥aeB BbIIOJIHeHbI MPH MOMOMH MaJIOUYBCTBUTEIBHbIX MeTOI 
(‘~°). B cBa3n c STHM HaM¥ MpoBo_usOch XMMMYeCKOe 4 THCTOXHMHYeECKOe M3 
WeHHe afpenalWHa HW HOpafpeHasMHa B HaMO“euHHKaX pa3BMBaroulero 
KYPHHOrO 2MOpHoHa. 

Xumuyeckoe onpezesenue alpenamuna u HOpaypeHaJHHa MpOu3BOLHIOD 
no Iloy (*) B MoyubuKannH, nosBomsoUlei KONMUeCTBEHHO BEIABIATL 3 
BeulecTBa B CMecH. Ja TucTOXuMMYeCKOrO onpeqeleHus CYMMaPHOTO Kal 
XOJIaMHHa (aqpeHauH ++ HOpaypeHauH) TKAHb OOpabaTHIBaslaCbh CMeCBbIO xp 
MaTa WH OMxpomata, a wa oOHapy2xKeHHA HOpadpeHauHa — HoyaTom; 3are 
TKaHb (uKCUpOBaiach 10% HelTpanHs0BaHHBIM (popMaHHOM (mMeTo, Xusua 
na—Xexkdebta (*)). HagnoveqHuKu juia xuMuyecKoro anamnaa Opasucb 
ofHOrO sMOpuona, a Zo 14 qHA HHKyYOauHN — oT HeECKOMBKNX (7-4). TIpu rucr 
XHMHMCCKOM aHaJiu3e OJMH M3 HaQNOYeYHAKOB SMOpHOHa OOpabaTIBaJCA 1 
anpeHasIHH, a MpyroH — Ha CyMMapHbiit KaTexouamun. OnpiTE ObUH Hayat 
Ha 8 JleHb HHKyOalluu u NporomKaNCD Ho 22 ua (1-ro WHA MOCe BEIKIEBA 

PesyJIbTaTbI KOJIMYECTBEHHOTO onpesenenust ayipeHaJIuHa B HajmoueuHHKe 
Maubl Ha puc. | u 2. Cneqpr aqpenanuna nosBasiotea na 9 We€Hb HHKyOalluH, 
OmpeneIHMBIe KONMYeCTBa — Ha 10 eHb. C 12 no 16 zHH HHKyOalluu CKOpoc’ 
HapacTaHusA KOJIMYeCBa alpeHalHHa yBeMUMBaeTCA, YTO, T10-BHJMMOMYy, CB 
SaHO C YBeJIMYeHHEM BeCa HafnoyewHUKoB*. Jlanee (17—19 THU) a6commoTH 
HM OTHOCHTCIBHOC COAepKAaHHe alpenasHHa Pe3KO yBeMMUMBAIOTCA (3a 3 cyte 
c 1,7 n0 5,8 y Ha oco6b u CooTBeTCTBeHHO Cc 5,3 20 12,4 + na 1 mr Beca Hajimoye 
HHKOB). B Teyenne 20 QHA uHKYOaluM abcomoTHoOe coyepxKanne ajipenaJut 
OcTaeTCA H€H3MCHHBIM, a4 OTHOCHTeIbHOe — CHM2KAaeTCA, TAK KaK Bec Hay 
TeqHUKOB MPOMOKaeT Hapactatb. Ha 21—22 yun KxonnuecrRo ay[peHaJIHI 
CHOBa Pe3KO yBeMyMBaeTCA (c 5,8 no 17,3 y Ha oco6b). Stor BTopoli cKauc 
MPOUCXONHT OJHOBPeMEHHO C BbIKJICBOM, IPH4YeM Hayano cKauKa cTporo copn 
HaeT C OOpasoBanneM HaksleBKH. Kak BUHO 13 puc. 1, coxepxKanue ampeu. 
JIMHa OTHOCHTCIBHO CTAOWIbHO WIA KaxKOM aHHoli CTaqMM pa3BHuTHA. 

OnpexeIuMpie KONMUECTBa HOPapenannua (0,2—0,4 y na oco6b) nosBa: 
roTca Ha 10—12 jun nuKy6auuu. Ha 21—29 HHM cofepxKanne HOpaypenaut 
B HaNOveyHuKaX OTICJIbHEIX SMOPHOHOB JocTuraer 40 y. B Hexoropprx cr 
waax HOPalpeHasHHa MOxKeT OnITh B 2—3 pas3a Oobme, vem ajlpeHasuH. 
Cogepxkanve HOpalpeHamuna B HaANOvedHHKaX JaxKe OJHOBOSPacTHEIX 9! 


* BspelllMBanne HaMOueuHHKOB HaMH He TIpOUSBOAN OC, 
B3ATbI H3 padors! Kelica (9). 
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HM COOTBETCTBYIOMMe 1aHuHl 
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Y3HHKOB 


Manyxuu, 5B 


JLAH, rt. 127, Ne 4, 
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MOHOB MOMET OYCHb BapbupoBaTb. Hanpumep, ua 17—19 HH uHKyOanHH 
VIMUeCCTBO HOPaspenauHa KONeOMeETCA yY PasJIHUHbIX ZMOPHOHOB oT 0 JO 
¥ Ha oco6b, Ha 20—21 yuu — or 3 fo 40 y Ha ocobn. 

|B MOMHOM COOTBETCTBHH C MIPHBeJeHHbIMH pesy/bTaTaMH KOJINUeCTBEH- 
PO XHMHYECKOTO HCCIeLOBaHHA aylpeHasvHa WM HOpampenawMHa HaxoOATca 
secTOXMMUMYeCKHe JaHHble. Ha 10 jeHb oveHb uw 
IMHOrHe KJIETKH MO3FOBOPoO BelllecTBa Hayno- 
(UHHKOB OO6/aaloT OTUCTJIHBO BbIpaxkKeHHO 
pOMaHEHOH peaklveH HIN peakiiveli Ha 
ppanpenaun. K 12 quo yHCIO TAKUX KeTOK 
{MeTHO yBeJIMUMBaeTCH. ITO coBnayaeT Cc 
PAJICHHbIM HapacTaHHeM cosepxaHHA aype- 
AuIMHa (cM. puc. 1) H nosBMeHHeM ompeye- 
MBIX KOJIMYECTB HOpajpeHaHHa. X pomatp- 
MHHBbIC KJICETKH PacCiOJIOXKeHbI B BUJLe OCTPOB- 
DB, KOTOPHIe Ha Ooee MO3HHX CTaMAX 
DENMHAIOTCH, OOPasyAH XapakTepHylo CeTb. 

B Teyenne JaJIbHeHero pasBHTHA IMOpH- 
HOB, BIIoTh 0 16 JHA, OTHOCHTebHOe 5 
OJIMYECTBO KJIETOK, CoepxKaMUX onmpeqemn- 
bId THCTOXHMHYCCKH CYMMapHbIli KaTeXo- 
aMUH, H HHTCHCHBHOCThb OK PaCKH 3THX KJIeETOK vie 
BeJIHUUBaloTcaA Malo. UTO %*e KacaeTCA Kule- A 
OK, OKPallIMBaloulHXCA HOaTOM, TO KOJIH- Anu unkybeuau 
e€CTBO HX OUeHb BapbupyeT Jake Ha mpenma- 
aTaX HaNOUCUHHKOB OJHOBO3PacTHbIX 9MO- 
HOHOB. B HeKOTOPbIX CJIyYaAX KJICETKH C 
[OJIOXKUTCJIbHOM Peake Ha HOPapeHasHH 
[paKTHYeCKH OTCYTCTBYyIOT. B COOTBeTCTBHK 

9TUM HaOwoqaeTcA HapacTaHHe a6co- 
FOTHOTO KOJIMUeCTBA apeHadHHa pH OTHO- 
UTCJIbHOM MOCTOAHCTBe ero cOmep2xKaHHA Ha 
Mr Beca HajmoueyHHKOB (cM.puc. | uw 2) MH PpeskHe kKOeOaHHA KOJIMUeCTBAa 
lopanpeHaJiHHa. 

Ha 16—19 HH HWHKYyOaWHH OTHOCHTeIbHOe KOIMYeCTBO XpomMadpuHHOH 
KaHM B HayMOueuHHkaX HM HHTCHCHBHOCTb €€ OKpaCKH HEMPePbIBHO BO3pacrTaioT, 
YTO COBMafaeT BO BPe€MeHH C MepBbIM CKa¥KOM 
COJepKaHHA ajlpeHasuHa (cm. puc. | 4H Q). 
KuerkKH, cojlepxamve HopaypeHasuH, pacmpe- 
JesIeHbI Oouee HJIH MeHee paBHOMepHO 10 
BC€MY MO3IrOBOMY BeLIeCTBY HaMO“eCUHHKOB. 
KouMuecTBO HX M0-TIpexKHEMY CHJIbHO BapbH- 
pyeT, TO He CONpOBOKAaeTcH 3aMeTHbIMU 
CIBHraMH B YHCJIE WM HHTCHCHBHOCTH OKpacKH 
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Codephanue adpenanuka ——~ 


— 


Puc. 1. Cofepxanve ajpena- 
JiuHa B Haflovewnukax pa3- 
BuBaloMlerocd KYpHHOrO 9MO6- 
pvona. SallrpuxoBaHHoe Nowe 
TOKa3biIBaeT Pa3sMepbl YTPOeH- 
Holt cpeqHeH  KBalpaTHuHoli 
oluuOKH cpeqHero apudMeru- 
wecKOrO 


pine 


S 


Codepmanue adpenanuna 
Sy 


a TO: 


ti Al 2 
Luu unkybauuu : 


uc. 2. OrHocuTenbHoe cosep- 
<aHve ajlpeHamuHa (Ha CbIPOH Bec 
[aMOUeCUHHKOB) YY  pasBHBalo- 
meroca KypHHoro SMOpvoHa 


KJIETOK, OKPallIHBaloulMxcA Ha CYMMAapHbIli 
KaTexOJIaMMH. CylleCTBeHHbIX V3MeHeHH TH- 
CTOXHMHYeCKOH KapTHHbI B TeueHHe 20 THA He 
Ha6suomaeTcaA, a C2] JHA CHOBa HauHNHaeTCA 
peskoe yBeJIMYeHHe HHTCHCHBHOCTH xpoma(PuH- 
HOH peakIlHH, COBMaslarollee CO BTOPbIM CKay- 
KOM B COjlepxKaHHH afpeHasuHa (puc. 3a). B 
pacnpeeseHHH KJIETOK, OKPallIHBarollHxcA Ha 
HOpaspeHasIHH, MOABJIACTCA HEPaBHOMEPHOCTh: 
9TH KJICTKH COCpeOTOUCHbI MpeHMYILeCTBeHHO 
B H€KOTOPbIX YUaCTKaX MO8POBOrO BelleCTBa 
Ha nepud@epuu Haynoueunukos (puc. 36). 


IlomyueHupie HaMH JlaHHBIe O BO3PaCTHbIX HSMCHEHHAX KOJIMYeCCTBa ajipe- 
[avIMHa B HaJMOUeCUHHKaxX KYPHHOTO 9MOpHoHa OTJIMYAIOTCH OT UMMeCOWIHXCA B 
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mutepatype (!~°). Hanpumep, mo Cony (*), yBelmueHHe KoJIMYeCTBa ape 
uHa, HauuHasd c 10 qHA, HET MOUTH NPAMOJIMHEHHO, UM JIMUIb BO BPCMA BBIK 
Ba IIPOHCXOJMT JOBOJIbHO pe3koe HapacTaHHe (c 2 Jo 3 y Ha oco6s). Ilo Ham 
*Ke JlaHHbIM (cM. puc. 1), KOMMYeCTBO apeHasMHa B HaqNOuedHuKax Hapac 
eT CKauKOOOPa3HO He TOJIbKO BO BPe€MA BBIKJeBa (BTOPOH CKayOK), HO M 

17—19 quu uuKyOaluu (mepBbI CKayOK), IPpH4YeM aOCOJIOTHbIC BeJIMYMHbI C 
JlepxkaHHA apenanuna B 5—6 pa3 MpeBbllaloT WuppL, NowyyeHHpre CaHo 
Ilo Oxyya (*), comepxKaHve ajpeHaJIMHa B HafmoyueuHHKax HapacTaeT CKauK 
o6pa3Ho c 14 n020u 8 21 yeHb MHKYOalun. Okya UCHOJIb30Ba OnOMOrMYeECK 
MeTOJ, T. €. (AaKTHUeCKH OMpeedA He apeHaIMH, a CYMMaPHbIM KaTexo 
aMHH (ajpeHaJMH + HOpaspeHaJIHH). ITO 3saTpyMHAeT comocTaBeHHe ero fa 
HbIX C HalliHMH. 

Tloka MbI He MOXKeM CKa3aTb, OTPaxKaeT JIM BOSPaCTHaA KPMBaA COsepxKaH 
ajpeHaiuHa (cM. puc. 1) TOmbKO CHHTe3 erO B HaMMOYeYHHKAaX HIM ABJIACT 
MTOFOM MpoleccoB — CHHTe3a HM BBbINeICHHA apeHaIWHa U3 HaqMOueuHHK 
B KpoBb. Pe3kve KOeOaHHA COJepKaHWA HOPadpeHasuHa B HaMOyeuHHKa 
HaGJIOaeMble KaK 110 XOLY pa3BUTHA, TaK WH Y OJHOBO3PaCTHbIX IMOPHOHO 
He BJIHAIOT, 0-BHJMMOMY, Ha COfepxKaHve afpeHasiMHa. ITO NO3BONAeT CUI 
TaTb, UTO HCYC3HOBCHHe 3HAUHTCJIbHBIX KOJIMYECTB HOpalpeHaHHa H3 Hac 
YeUHHKOB OOYCJIOBJICHO BbIXOJOM e€FO B KPOBb, a He MpeBpallleHHeM B ajipeHe 
JIM. 

B reyenve H3y¥eHHOrO MepHoda pasBUTHA YHMCIO KJIeTOK HaiOUeUHHKOE 
OKPalmHBaIoulNxXcCA Ha HOPapeHasIMH, BCera MeHbIWe YCMa KJIETOK, OKPaLik 
BalOULUXCA Ha CYMMapPHbI KaTeXOJIAMHH. OTO O8HayuaeT, 4TO xpomadpuHHa 
peaKI\WA Y 3HAUHTeIbHOM YaCTH KJIETOK MOSFOBOTO BeLLleCTBa HajlMO“eYHHKO 
oOyclOBIeHa MPpHCyTCTBHeM B STHX KWeTKAX alpenaluHa. Cosepxalue Hopal 
PeHaJIHH KJIeETKH MepBOHauaIbHO pacmpeseJieHbl B MO3POBOM BEelIleCTBe OTHC 
CHTCJIbHO PaBHOMePHO, a c 20 AHA HHKYOAallHH OOHAPyXUBaIoOTCA MpeHMyULeCcT 
BCHHO B OTJ@JIbHBIX yUacTKax cpe3oB (puc. 3 6). Takum O6pa3om, MO Mepe pas 
BUTHA SMOPHOHOB IIPOHCXOANT He TOJIbKO H3Me€HeCHHE HHTCHCHBHOCTH CHHTe3 
OMOreHHbIX AMHHOB, HO HM (PyYHKUHOHAIbHaA AudpepeHUMpOBKa KJIETOK, CHH 
Te3HPYIOUNX STH BeLIeCTBA. 


ViuctutyT MopdouloruH KHBOTHBIX Tlocrymusio 
um. A. H. Cepepmosa 3 IV 1959 
Axafemuu HayK CCCP 
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